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PANAMA CANAL PROBLEMS. 

One by one the: various fictions that lingered 
around the Panama Canal have given way before the 
thorough investigation of the subject which is now 
being carried on by the United States government. 
Most of these errors related to the engineering prob- 
lems, and they were due to the persistent efforts of 
the advocates of the rival scheme at Nicaragua to prove 
that to bulid a canal at Panema was an engineering 
impossibility. It took much time and patience to re- 
fute these errors and present the true facts to the 
American public. Now that the work of education 
is done, and the country js committed to this splendid 
enterprise, it is a matter of no small satisfaction to this 
journal to reflect that the Scientivic AMERICAN took 
an early ‘stand in favor of the Panama route and con- 
tributed largely by its text and illustrations to the 
desired result. To-day, it is well understood that a 
Canal at the Isthmus is not only perfectly feasible, 
but that its cost, and the period of time in which it 
cain be completed, may be accurately stated. There was 
one popular misconception, however, containing 
just enough of truth to make it formidable, which 
seems to die very hard. We refer to the widespread 
belief that the climate of Panama is so fatal, that the 
construction of the canal can only be accomplished at 
an enormous sacrifice of human life. Popular ideas 
‘on this subject are based upon the percentage of 
deaths that occurred, or are supposed to have occurred, 
during the construction of the Panama Railroad, and 
during work on the canal when it was under French 
eontrol. There can be no doubt that tropical diseases 
did make serious inroads upon the army of laborers 
employed at the Isthmus, in the period referred to; 
for there seems never to have been any serious attempt 
at sanitation, either in the construction camps or in 
the towns along the route of the canal and the rail- 
road; but that the mortality was as frightful as stated 
has always been open to doubt. 

One of the first active steps taken when the canal 
question passed over to American control was to make 
a.thorough investigation of the climate, the diseases, 
and the local conditions affecting health in the zone of 
the canal, and to apply the latest ideas both for the 
' prevention and cure of tropical diseases. The work 
already done has given most excellent results. Both 
malaria and yellow fever may be said to be to-day prac- 
tieally under control, and these are the two diseases 
‘ which ‘ate most to be dreaded when the great con- 
struction camps are assembled and work is in full 
swing throughout the whole length of the canal. Ac- 
cording to Gen. Abbott, whose various articles, pub- 
lished during the past few years, have been a powerful 

fn breaking down the tissue of falsehoods that 

grown up around Panama, the records of the hos- 

“pital of the old Panama Canal Company show that the 
total death rate among the laborers was far less than 

is commonly supposed, being, in fact, from 44 to 67 per 

1,000. This is much telow the exaggerated estimates, 

which have obtained common credence, one of which 

told of the death of 600 imported Chinamen within a 

" single year, out of one single force of 1,000 that was 
landed at the Isthmus. It seems, moreover, that the 
rainfalt has been the subject of as gross exaggeration 
as the diseases. It varies from about 130 inches on the 


inches on the Pacific, a record that can 

Pacific coast compares in 
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there are natives of the United States in Central Amer- 
ica and Panama who have livéd in those localities from 
ten to eighteen years in good health and with complete 
immunity from local diseases. 
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BLONDLOT AND PROF. WOOD ON THE N-RAYS. 

Those who have followed the controversy which has 
been waged over the existence and non-existence of the 
N-rays, will read with interest two articles which, 
for lack of space, we have been compelled to publish 
in the current issue of the Surrtement. In one article, 
reprinted from Nature, Prof. Wood advances what are 
probably the most telling arguments thus far publish- 
ed on the non-existence of the N-rays. In the other 
article, written at the Editor's request, Prof. Blondlot 
replies to Prof. Wood, and demonstrates with convinc- 
ing scientific evidence that the emanations of which 
he is the discoverer do exist. 

Prof. Wood, after a searching investigation of the 
rays in an unnamed laboratory which is evidently 
that of Prof. Blondlot, says that he was “not only un- 
able to report a single observation which appeared to 
indicate the existence of the rays;” but also that he 
left “with a very firm conviction that the experiment- 
ers who have obtained the positive results have been 
in some way deluded.” Passing over Prof. Wood's 
criticisms of direct visual observation, in which the 
element of personal skill enters too largely, the most 
formidable objection which he has raised is the fact 
that the method of photographing the N-rays was not 
conducted with the scientific accuracy demanded in a 
discovery of so problematic a character. A number of 
photographs were displayed to him which showed the 
brightening of the image under certain conditions. A 
plate was exposed in his presence; but the exposures, 
as Prof. Wood rightly maintains, were made under con- 
ditions which admitted of too many sources of error. 
The brilliancy of the spark throughout the time fluctu- 
ated by an amount roughly estimated as 25 per cent, 
and this alone rendered accurate’ work impossible. 
Furthermore, the two images (with N-rays and with- 
out) were built of “installment exposures” of five sec- 
onds each, the plate-holder being shifted back and 
forth by hand every five seconds. It was possible that 
the difference in the brilliancy of the images was due 
to a cumulative favoring of the exposure of one of 
the images, quite unconscious, to be sure, but still suf- 
ficient to frustrate the purpose in hand. 

Since Prof. Wood's visit to the Nancy laboratory, 
Prof. Blondlot assures the editor of the Screntiric 
American that he has measured the times of exposure 
with the utmost accuracy by means of an automatic 
apparatus. To remove all uncertainty, Prof. Blondlot 
caused the spark, in the absence of N-rays, to act for a 
somewhat longer period on the plate, so that the ex- 
posure under these conditions was one half a second to 
one and one-half seconds longer than when the N-rays 
were allowed to exert their infuence. The N-rays were 
produced by a Nernst lamp, between which and the 
spark 50 centimeters distant were inserted three sheets 
of aluminium, a sheet of zinc, a spruce plank 2 centi- 
meters thick, a sheet of cardboard, a sheet of paper, 
and lastly a plano-convex aluminium lens § millimeters 
thick. Despite these obstructions, the N-rays caused 
a pronounced increase in the photographic effect of the 
spark. The photographs thus obtained seem to have 
been made with such scientific care that they may be 
considered strong evidence of the existence of the 
N-rays. 

Readers are referred to the SurprLemeNt for a more 
detailed account of the investigation conducted by 
Prof. Wood and the reply. of Prof. Blondlot. We have 
confined this brief résumé to the photographic process 
because upon photography alone can any scientific con- 
firmation of Blondlot’s reputed N-rays be based. 
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THE ELECTRIC SMELTING OF IRON ORE. 

In an age like the present, when the electric current 
is being applied to such a variety of uses in the indus- 
trial arts, there is, at the first mention of it, something 
decidedly attractive in the proposal to use the electric 
current in the smelting of iron ore. The wide range 
of industries covered by the electrical furnace, and the 
vast scale upon which their operations are conducted, 
lead very naturally to the presumption that the electric 
furnace may some day displace the huge blast furnace, 
costly to erect, and costly to operate because of the 
enormous tonnage of materials that must be handled 
to produce a given output of pig iron. The persistency 
with which the problem is attacked by men who are 
well qualified for the investigation, proves that the end 
sought after is no mere dream of the enthusiast. In- 
deed, electric smelting of iron ore is a perfectly feasible 
process, if we are willing to leave. out of consideration 
the all-important element of cost. . In the present state 
of the art, however, it must be admitted that for the 
majority of cases the cost is altogether prohibitive. 

The subject has recently been made the subject of 





investigation by an expert commission appointed by | 


the Canadian government, whose study of the subject 


was directed particularly to the question as it affected 
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the iron-ore deposits of Canada. The commission made 
a tour of the best-known electric iron-smelting fur. 
naces in Europe, and its findings have been embodied 
in a report which has recently been issued by the Ca- 
nadian Department of Mines. Its conclusions are 
summed up in the statement that pig iron can be pro- 
duced on a commercial scale, at a price to compete 
with the blast furnace, only when electric energy is 
very cheap and fuel very dear. It was found that on 
the basis assumed in the report. with electrical energy 
at $10 per electric horse-power year, and with coke at 
$7 per ton, the cost of production is the same as the 
cost of producing pig iron in a modern blast furnace. 
Under ordinary conditions, where blast furnaces are 
an established industry, electric smelting cannot com- 
pete; but in special cases, where ample water power is 
available and blast-furnace coke cannot be readily ob- 
tained, electric smelting may be commercially success- 
ful. On the other hand, although the cost of electric 
ore reduction prevents it from competing with either 
the Bessemer or the Siemens open-hearth process in 
the production of the common grades of commercial 
steel, the process was found to be in successful com- 
mercial use in the production of high-grade crucible 
steel. 

Now the viniael of this commission, outside of having 
fulfilled the immediate purpose for which it was pre- 
sented, should serve as a safeguard to the general pub- 
lic against being led into hasty and undigested schemes 
for the electric smelting of iron ore. The figure of $10 
per electric horse-power year can only be realized 
under very exceptional circumstances, where water 
is abundant, readily available, and contiguous to large 
deposits of iron ore. We believe that the lowest figures 
obtainable at Niagara are from $15 to $20 per horse- 
power, and here, because of the size of the plant, and 
the unlimited voléme and great head of water avail- 
able, the conditions are ideal for cheap production. It 
may be that some of the large plants which, during the 
past few years, have been hurriedly erected on a scale 
far beyond the immediate local demand for power, are 
making contracts at prices that give very little, if any, 
return on the investment; and great care should be 
exercised in using such low figures as a basis of indis- 
criminate estimate of the cost cf cicctric iron-ore 
reduction. 
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LAUNCH OF THE ARMORED CRUISER “ TENNESSEE.” 

The armored cruiser “Tennessee,” which was suc- 
cessfully launched on December 3 at the Cramps’ yard, 
Philadelphia, is an armored cruiser which, in the great 
power of its batteries and its very extensive protection 
by armor, brings the armored cruiser type one step 
nearer to the battleship. The “Tennessee” is an im- 
proved “Pennsylvania”; but the improvements are of 
such a nature as to render her a far more formidable 
ship than her prototype. She has the same speed and 
coal. capacity, but her displacement is 1,100 tons 
greater, and her armament far more powerful. Her 
main battery consists of four 40-caliber 10-inch guns 
of the latest naval pattern, these pieces taking the 
place of the four 8-inch guns in the “Pennsylvania.” 
The 8-inch gun, when firing capped armor-piercing 
shells, can penetrate 7% inches of steel at 5,000 yards; 
but the 10-inch piece of the “Tennessee” can penetrate 
11% inches at the same range. The respective weights 
of the shells are 250 pounds and 500 pounds, and the 
muzzle velocity is the same; but, whereas the muzzle 
energy of the 8-inch piece is 13,602 tons, the 10-inch has 
a muzzle energy of 27,204 foot-tons. The “Tennessee” 
carries two more 6-inch guns, or sixteen as against four- 
teen, and five more 3-inch guns than the “Pennsylvania.” 
Another improvement is in the distribution of the 
armor. The thickness of armor on the main gun tur- 
rets has been increased from 6 inches to 9 inches, with 
7-inch bases to the turrets, and the side armor above 
the water-line belt has been extended until it overlaps 
the barbettes of the main turrets, thus materially 
strengthening the protection of this important ele 
ment. The weak point, if it may be called so, in the de- 
sign, is that the side armor at the water-line has 
been reduced from 6 to 5 inches. We could wish 
that the difference of one inch had been on the plus 
rather than on the minus side. 

With the exception, perhaps, of the new armored 
cruisers of the “Warrior” class, designed for the British 
navy, this is the most powerful armored cruiser in ex- 
istence. The “Warrior,” on the same displacement, is 
to carry six 9.2-inch guns and ten 7.5-inch guns, the 
side armor being 6 inches in thickness as against 5 
inches in the “Tennessee” and the speed 23 knots as 
against 22 knots. On the other hand, the protection of 
the main battery in the new English cruiser is inferior, 
consisting of only 6-inch, as against 9-inch armor. 
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NEWS ABOUT THE SUBMERGED COAL EXPERIMENTS. 

Some time ago we drew attention to the experiments 
that were being carried out by the British Admiralty 
with submerged coal. In May, 1903, five crates of coal, 
each holding two tons, were sunk in a basin at Ports- 
mouth, and a similar quantity was placed at the coal- 
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ing point on land, in small heaps, covered with tar- 
paulins. Six months ago some of the submerged coal 
was raised and burnt, in conjunction with a similar 
quantity of that w hich had been kept on land, and the 
results showed that the submerged coal had greater 
calorific qualities. Owing to the success of this test, 
further experiments are to be carried out on the same 
basis. 

-_-2-<s—--—— —_—__—— 
“ AMERICAN ESTATES AND GARDENS.” 
Time was, and not so very long ago, when the at- 


tempt to produce a work of high quality devoted to 
American estates and gardens would have been fore- 
doomed to failure for lack of material. A few planters’ 
homes in the South, some fine old Colonial homes in 
Virginia, a few good Colonial houses in New England, 
and some scattered dwellings of the older families in 
the various seaboard States, the latter owing their in- 
terest more to historical than architectural considera- 
tions—this would have been the unfruitful field from 
which the materia!s for the work must have been gath- 
ered. 

It was otherwise when the historian and the artist 
joined hands in the production of the lovely volumes 
on the stately homes of England which have appeared 
in profusion during the past few years, and are valued 
not less in America than in the country they portray. 
There the authors found ready to hand a wealth of 
material, the product of centuries of growth, and pre- 
senting a bewildering variety of architectural style, 
most of it infinitely grand and beautiful, and all of it 
enriched with that charm which only the hand of Time 
can impart. 

At the same time the rapid growth in wealth and 
possessions of the American people during the past 
quarter of a century has given them the opportunity 
to express in larger degree that home instinct which 
is one of the strongest of our national traits; and the 
result is seen in the rapid growth among us of the 
house of importance, the stately home which by virtue 
of its size, dignity, and spacious surroundings is en- 
titled to rank with the historic houses of the older 
countries. How rapid has been this development, how 
numerous and truly magnificent are the great houses 
and estates of America, is but little understood. It 
is in the belief that the time is ripe for giving this 
subject systematic and adequate treatment that we 
have published a work, “American Estates and Gar- 
dens,” in which for the first time full justice has been 
done to a neglected feature of our national growth. 

In the three hundred and forty pages and two hun- 
dred and seventy-five illustrations of this work, will be 
found portrayed and described practically every not- 
able home and estate in the country; and it includes 
many lovely and unique places, whose beauties have 
never before been illustrated, the exterior and interior 
views being made by special permission for the pres- 
ent work. 

In choosing the subjects for illustration, an effort 
has been made to include as great a variety as possible 
of styles, and show how admirably some of the foreign 
methods have been adapted to local climatic and do- 
mestic tonditions, especially as affected by country 
life. The list of subjects includes the mansions of 
New York, Philadelphia, Boston and other leading 
cities; the “palaces” of Newport; the splendid seaside 
residences of the Sound, Long Island, and Palm Beach; 
the great interior landed estates and mansions to be 
found from Maine to Florida and as far west as Cali- 
fornia; while in size the houses illustrated range from 
the stately “Biltmore” to the snug hunting lodge in 
the Adirondacks or the tasteful studio where the art- 
ist makes his summer home. 

The work is rich in interior views—a feature which 
will render it particularly valuable to those who are 
contemplating the erection of similar homes; for it is 
freely illustrative of the latest ideas in furnishing 
and decoration. Moreover, the American of wealth 
and leisure is an industrious traveler, and many of 
the owners of these homes are enthusiastic and dis- 
criminating collectors of objects of art. This feature 
has been borne in mind by the illustrator, and interior 
views have been selected, as far as possible, which 
included many of the choicest of these art collections. 

A great house, like a rare gem, calls for appropriate 
setting; and much of the beauty of our American 
homes is due to the great care with which they have 
been placed with regard to their landscape surround- 
ings, and to the lovely gardens which flank or front 
them. The work of the landscape gardener in many 
of the great homes rivals that of the architects, and 
throughout this superb volume, the garden views will 
be found to be one of the most attractive features. 

Both the letter-press and the engravings (many of 
‘the latter in duotone) are samples of the very best 
Work that can be done in the present state of the 
art, and the whole is printed on heavy plate paper. 
As this is the standard work on notable estates and 
Bardens in America, and must remain so for many 

Years to come, it should be in the library of every 
lover of domestic art and architecture. 
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THE NEW BRITISH PATENT ACT. 

Several months ago the British Patent Act was 
amended and, among other changes in the practice, 
provision was made for the examination of patent ap- 
plications to ascertain the novelty of inventions which 
are made the subjects of applications for patents. 
Hitherto there has been no examination in the British 
Patent Office as to the novelty of inventions, the re 
sult being that many invalid patents were granted 
in Great Britain. The knowledge of this law led many 
irresponsible attorneys, for the fees received, to en- 
courage inventors to file applications for British pat- 
ents, the grant of which there was no hope of sustain- 
ing in the courts. In fact, s0 many invalid patents were 
granted by the British Patent Office that every patent 
in Great Britain was looked at with suspicion, and 
the uncertainty concerning the validity of the best 
patents was seldom, in even a measure, cleared away 
except after laborious and expensive examinations 
made by solicitors, the public at large not being con- 
vinced that the patent, in fact as well as in name, 
created a monopoly until the patentee successfully con- 
tested the question in the courts. This very unsatis- 
factory condition led to the change in the law, the 
operation of which, however, was delayed until a 
trained corps of examiners could be secured to make 
the examinations and room could be provided in which 
they might work. Arrangements having now been 
completed, January 1, 1905, has been set as the time 
when the new provisions of the law will go into oper- 
ation. 

The examination will not in Great Britain, as in 
the patent offices of many other countries, attempt to 
include within its scope all that has been done 
throughout the industrial world, for it is provided in 
the new law that the examination will only include 
British patents, the applications for which were filed 
within fifty years immediately preceding the filing of 
the application which is being examined. As the 
knowledge of an invention outside of Great Britain 
will not in itself prevent the grant of a valid British 
patent, the examination in effect is much more com- 
plete than would at first appear, and the result will be 
to add materially.to the commercial value of patents 
and patented inventions. 

United States, German, and pees inventors in whose 
home countries thorough examinations are made by 
the patent offices, will especially benefit by the new 
law, for they seldom file their applications in Great 
Britain until, by the actions of the examiners in the 
home patent office, they know the invention is novel, 
and they will therefore be able to obtain under the 
new law the same grant which they might have ob- 
tained under the old law, but with the additional value 
given by the examination. The patent granted under 
the new. law, while substantially the same as that 
granted under the old prdévisions, will therefore re- 
ceive public respect, which under the old provisions 
was often delayed until after. much litigation. 

The Patent Office is not authorized to refuse a patent 
because of lack of novelty, the decision of that question 
still remaining with the courts, but when an applicant 
refuses to amend an application to overcome what the 
examiners believe to be a pertinent reference, the Pat- 
ent Office is authorized to print the number and date 
of the referente on the printed copy of the specifica- 
tion, to inform the public where the reference can be 
found and that certain features of the invention are 
believed to be anticipated by the examiners in the 
Patent Office. 

The fees under the new law have been increased, 
but applicants will receive a most satisfactory return 
for the slight increase in the cost of the British patent. 

—_—__——__- —> -2+ 
TO OUR SUBSCRIBERS. 

We are nearing the last issue of the year—the fifty- 
ninth of the Screntiric American’s life. Since the 
subscription of many a subscriber will soon expire, 
it will not be amiss to call attention to the fact that 
the sending of the paper will be discontinued if the 
subscription be not renewed In order to avoid any 
interruption in the receipt of the paper, subscriptions 
should be renewed before the publication of the first 
issue of the new year. To those who are not familiar 
with the SuprLemMEeNt a word may not be out of place. 
The SuprLeMEeNT contains articles too long for inser- 
tion in the Screntiric AMERICAN, as well as transia- 
tions from foreign periodicals, the information con- 
tained in which would otherwise be inaccessible. By 
taking the Screntiric AMERICAN and SuPPLEMENT the 
subscriber receives the benefit of a reduction in the 
subscription price. 


A new electric furnace method has been invented 
by M. A. Nodon. The electro-negative metal is fused 
and used as the cathode in an electric furnace with a 
non-attackable substance as anode and an electrolyte 
of a fusible, only slightly volatile, halogen compound 
of the more electro-positive metal. When a current is 
passed through, the ionization effected produces a com- 
bination of the metals, with liberation of the halogen. 








SCIENCE NOTES, 
Is it possible to express the pleasantness or unpleas- 


antness of a climate on a scientific scale? asks Knowt-. 


edge, Capt. W. F. Tyler, F.R.Met.Soc,, has attempted 
to form such a scale. Concluding that the two doml- 
nant factors influencing our sensation of comfort are 
temperature and humidity, he has coined the word 
“hyther”—apparently from the first syllables of “hy- 
grometer” and “thermometer’’—-to indicate this joint 
effect. A perfectly pleasant day is registered 0 on this 
hyther scale, and an intolerably oppressive one as 10. 
Capt. Tyler's own observations of “hyther” extend over 
several years, but ir the end of the summer of 1902, 
he was able to:get the co-operation of eleven other ob- 
servers for the systematic observation of “hyther” 
throughout the month of August, The results of the 
comparison showed that most persons would require 
a considerable amount of practice before their observa- 
tions could be considered trustworthy, but some ap- 
proach was made toward the establishment of a definite 
law connecting the temperature and humidity with the 
hyther sensation. At the same time there were indica- 
tions that some other factors, possibly barometric pres- 
sure or electric conditions, had an appreciable influ- 
ence upon the sensation. The subject seems well worth 
working out on a more extended scale, 

When an alkaline solution of gold is treated with 
different reducing agents, a strongly colored biue or 
red liquid is obtained which is supposed ‘to contain the 
gold in a colloidal state. M. Hanriot, of Paris, took 
up a series of researches upon this question. He had 
previously shown that the different yarieties of col- 
loidal silver formed as many chemically distinet spe- 
cies having different properties, and wished to see 
whether gold did not act in the same way. Under the 
name of colloidal gold, Heinrich describes solutions 
which he obtained by treating chloRide of gold with 
different reducing phenols such as pyrocatechine and 
hydrochinon. M. Hanriot formed a solution of colloidal 
gold by dissolving one gramme’ of chloride of gold in 
one liter of distilled water. This he boiled with 
enough carbonate of soda to give a slightly alkaline 
reaction. He then poured in a 1.1 per cent cold solution 
of pyrocatechine to the amount of 300 cubie cantime- 
ters. This formed a red color which soon changed 1 
violet. Dilute sulphuric acid was added drop by 
until the solution became slightly acid. The liquid 
blue in this case and deposits a blue precipitate at 
end of a certain time. After washing, the powder is 
dissolved in dilute ammonia and again precipitated by 
sulphuric acid, avoiding excess of the latter. This com- 


pound is a violet-blue powder which is very slightly ae? 
soluble in pure water, but is insoluble in a slight excess — 


of sulphuric or nitric acid or their alkaline salts, 
On the contrary it dissolves easily in alkalis, especial- 
ly ammonia or carbonate of soda. The excess of am- 
monia can be expelled from such solution by boiling, 
but this does not throw down the gold. Strong acids, 
however, will cause a precipitate in this case. The 
latter precipitate is found to be hydrated, and water 
forms part of its constitution. Thus, when dried at 
100 deg. C., it loses its solubility in alkalis. The anal- 
ysis of the body, dried at 40 deg. C., is.as follows: 
Water (which is expelled at 100 deg.) 2.04 parts; loss 
at red heat, 6.31; gold, 91.53; 8O,, 0.39. This compound 
is but little altered by acids, In alkaline solution it 
soon deposits metallic gold, while the liquid takes a 
brown color. It seems to contain an organic matter 
which is not easy to determine. Colloidal gold is not 
soluble in mercury. When calcined it gives off carbon 
monoxide and dioxide gases, and hydrogen. A point to 
be observed is that this body is precipitated from 4 
solution by acids and in this state is insoluble, but is 
re-dissolved by adding an alkali. It is therefore not to 
be admitted that the solutions are formed of fine par- 
ticles of gold which are not agglomerated, seeing that 
this body keeps its solubility even when in the solid 
state, as above shown. Besides, it shows acid proper- 
ties and forms a series of salts with the heavy metais 
which are either soluble or insoluble, each — 
individual properties, 





The retirement of William K. Jenne, of Wyckoff, 
Seamans & Benedict, was marked by a complimentary 
dinner given to him at the Waldorf-Astoria, Monday, 
November 28, and the tendering of a loving cup. 

To Mr. Jenne, more than any one else, is the develop- 
ment of the modern typewriter due. It was in 1873 
that the first crude model of the typewriter was taken 
to the gun works of E. Remington & Sons at Tliocn. 
The development of the invention was placed in charge 
of Mr. Jenne, In Mr. Jenne’s charge, it ever since 
remained. Through his labors the machine has stead- 
ily advanced through all the successive stages of im- 
provensent, from the first crude ideas of the inventors 
to the Remington models of the present day, During 
this time Mr. Jenne has not only seen the develop- 
ment of the typewriter, to which he deyoted the 
labors of ‘his life, but has also witnessed: its progress 
from an absolutely untried experiment to the necessity 
it has now become in the world’s work, 
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RADIUM AND RADIO-ACTIVITY. 

The popular literature concerning radium and radio- 
activity is so extensive, confusing, and in many cases 
misleading, that a succinct account of the whole sub- 
ject and of the experimental proof of the most impor- 
tant phenome- 
na may be of 
interest. The 
emission of 
Roentgen rays 
from that part 
of the glass 
tube which the 
impact of ca- 
thode rays 
from within 
had made fluo- 
rescent su g- 
gested the 
thought that 
Roentgen rays 
might accom- 
pany other 
cases of fluores- 
cence. Becque- 
rel found, in- 
deed, that the 
well - khown 
fluorescent ura- 
nium  com- 





Pig. 1.—Electroseope for Detecting pounds emit 
Radio-Activity. also invisible 

rays which 

have much in common with Roentgen rays, but the 


same property is shown by non-fluorescent uranium 
compounds and still more strongly by metallic ura- 
nium, 80 that the invisible rays are not caused by fluo- 
rescence. It was soon proved, also, that the Becquerel 
rays are not identical with those of Roentgen, and it 
ia now known that radio-activity, or the power of emit- 
ting Becquerel rays, is possessed by many substances, 
though by most of them so slightly that exceedingly 
delicate methods are needed for its detection. Thorium 
and its compounds are nearly as radio-active as ura- 
nium; but by far the most radioactive substances 
known are radium, polonium, and actinium, recently dis- 
covered by the Curies, Bemont, and Debierne. All of 
these, together with two other strongly radio-active sub- 
stances, “radio-lead,” discovered by Hofmann and 
Strauss, and “radio-tellurium,” discovered by Marck- 
waid, are obtained from pitchblende and other uranifer- 
ous ores. Radium is the only one of the five whose ele- 
mental character has been established by a distinctive 
atomic weight and spectrum. It has not been isolated, 
but ite chloride and bromide have been obtained free 
from salts of other metals. Polonium is closely asso- 
elated with bismuth, actinium with thorium, radio- 
lead with lead, and radio-tellurium with tellurium. 
The elemental character of all four is still in question. 
Five thousand tons of Joachimstha! pitchblende yield 
about one gramme—15 grains—of pure radium chloride. 
Traces of radio-activity are found in air, especially the 
air of caves and of the ground, in clay soils, water, 
the gases evolved by certain springs, and in “fango,” 
the mud of a hot spring near Padua. The radio-activity 
of the last named is less than a thousandth part of 
that of pitchbiende. 

The existence of such infinitesimal proportions of 
radioactive matter cannot be detected by chemical 
methods, nor even by the spectroscope, but only by the 
phosphorescent, fluorescent, photographic, and electri- 
cal effect of the radiation itself. If an electroscope 
(Fig. 1) is charged by touching its knob with a rubbed 
stick of sealing wax the strips of gold or aluminium 
leaf, being charged alike, repel each other and diverge, 
and the angle of divergence forms a measure of the 


















by an Electro- 
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charge. Now, if a radioactive substance is brought 
near, the charge gradually diminishes and the leaves 
approach each other. 

A given electrical charge is dissipated one hundred 
thousand times as rapidly by pure radium chloride as 
by metallic uranium, but it does not follow that the 
total intensity of radiation of the two substances is 
in the same ratio. For the radiation in question, like 
that which constitutes light, varies in quality accord- 
ing to its source and it may be analyzed by a magnet 
as light is analyzed by a prism. 

If a little radium chloride is placed in a lead box 
with a perforated cover between the poles of a power- 
ful electro-magnet (Fig. 2), the entire radiation which 
escapes goes vertically upward so long as the magnet 
remains inactive, and its path may be traced by means 
of photographic plates exposed at different heights. 
When the current is turned on, however, the beam di- 
vides into three, of which one (y ) remains vertical, 
a@ second (a) curves slightly to one side, and the third 
( 8.) curves much more strongly to the opposite side 
and is also dispersed or spread out as sunlight is dis- 
persed by a prism. 

The a rays suffer great loss by absorption in passing 
through thin layers of solids and even through air. 
The » rays pass with little loss and the heterogeneous 
f rays are absorbed more or less in proportion to their 
deviation by the magnet. The a rays constitute al- 
most the entire radiation of polonium and the greater 
part of that of radium which also emits both # and » 
rays, the latter of very small intensity. Thorium, 
uranium and actinium emit and rays. 

The y rays seem to be identical with Roentgen rays 
and are therefore the result of wave motion in the 
ether. The action of the magnet on the a and 
rays indicates that these are streams of electrically 
charged particles. The direction in which such a 
stream is deflected depends upon the character of the 
charge (whether positive or negative) and its extent 





Fig. 3.—Crookes Spinthariscope for the Observation 
of Radium Rays. 


depends on the amount of charge, and the velocity 
and mass of the particles. From these considerations 
it has been inferred that the a rays consist of positive- 
ly charged particles of the size of chemical atoms or 
molecules moving with not more than one-tenth the 
speed of light, and that the # rays are composed of 
very much smaller negatively charged particles, or 
possibly free “electrons,” or atoms of negative elec- 
tricity, moving almost as swiftly as light. In other 
words the § rays are identical with the well-known 
cathode rays emitted by the negative electrode of a 
Crookes tube, and the a@ rays are the same as the 
“canal” rays proceeding from the positive electrode, 
which were discovered by Goldstein a few years ago. 
Though the genera! properties of radium or Becquerel 
rays resemble those of Roentgen rays, they are not so 
well suited for making radiographs. 

Bodies on which Roentgen rays fall emit secondary 
rays which are not quite identical with the rays which 
excite them and these secondary rays may give rise to 
tertiary rays in like manner. Radium rays have simi- 


“Jar effécts, afi@ ft should be noted that Roen‘ yem»rays 


themselves are the secondaries of the cathode rays. 
All of these are distinct from the phosphorescence and 
fluorescence, that is to say, the true light rays, excited 
by the impact of radium rays, as well as of cathode 
and Roentgen rays. In the case of radium rays there 
are some peculiar phenomena which are best observed 
by means of Crookes spinthariscope (Fig. 3), in which 
a plate HZ, covered with zinc sulphide, is exposed to the 
radiation from a bit of radium salt A, and observeé 
through lenses LL. The plate appears dotted with 
points of light which flash out and vanish in a manner 
that suggests bombardment by myriads of tiny projec- 
tiles. 

The destructive action of Becquere! rays on the skin 
is far greater than that of Roentgen rays, hence the 


‘ former seem likely to be more effective in the treat- 


ment of lupus and cancer. The Roentgen rays afford 
no pacalies to the paralysis of nerve centers produced 


DECEMBER 17, 1904, 


by Danysz with radium rays. As a radio-active bee § 
emits both positively and negatively charged particles ~ 
it must acquire an electric charge unless these leave in 
compensating proportions. 
light negative particles escape far more readily than 
the heavier positive particles and there- 
fore the substance shows a continually 
increasing. positive charge. Mme. Curie 
and others have received slight shocks 
accompanied by sparks on opening sealed 
glass tubes in which radium bromide had 
been long kept. The accumulation of the 
charge is well shown by an apparatus de- 
vised by Righi (Fig. 4). A few milli- 
grammes of radium bromide are inclosed 
in a glass capsule, B, to which are at- 
tached a thick and a thin strip of alumin- 
ium A, and the whole is suspended by an 
insulating rod in an exhausted glass tube 
through the bottom of which is fused a 
wire C connected to earth. The increas- 
ing charge is shown by the gradual di- 
vergence of the aluminium foil from the 
thick strip. When the foil touches the 
wire the charge escapes to earth and the 
foil falls to a vertical position but at 
once begins to diverge again. 


Discharges occur at intervals of a few Fig. 4 at 


minutes until the strip is worn out by its ne Detecting 4 


ceaseless motion. 


Radium and thorium compounds emit cs Beet : 


also an unquestionably material “emana- — of — 
tion” or gas which has been condensed dium. 
to the liquid form. 

Being radio-activeythe gas seems to confer the same 
property, temporarily, on substances to which it clings, 
According to Giesel, it contains an element related to 
lanthanum, which he has named emanium, but the in- 
vestigation is still unfinished. 

Others have observed that the emanation gradually 
changes into helium, a gas long suspected to exist in 
the sun and recently found on the earth, especially in 
radio-active minerals and springs. The continuous pro 
duction of the emanation points to a gradual transfor 
mation of the radio-active substance and suggests a@ 
cause of the spontaneous evolution of heat also observed 
in radium. According to the theory of Rutherford 
and Soddy, indeed, radio- 
activity is merely a subsi- 
diary [an accompanying] phe- 
nomenon of the transforma- 
tion of unstable into stable 
forms of matter.—Condensed 
from Dr. Bernard Dessau, in 
Die Umschau. 

————_e9e—____- 

An interesting trial was re- 
cently made by a German firm 
to discover whether lighters 
can be safely employed for 
the transit of timber from the 
Norwegian coasts, across the 
North Sea, to English ports. 
For the trial a new type of 
lighter was constructed, with 
a carrying capacity of 1,200 
tons of lumber, which is 
about four times the carry- 
ing capacity of the sailing ves- 
sels at present employed in this traffic. Powerful tugs 
were also built to tow the lighter across the North 
Sea. The passage of the cargo from Riga to the Tyne 
occupied eight days, which compares very favorably 
with the time occupied by the sailing vessels. The suc 
cess of this experiment opens up new possibilities for 
the transit of lumber between these two points, since 
it is much cheaper, owing to the greater tonnage that 
ean be handled on a single journey. 


oe 


Speaking at the International Geographical Congress 
on the formation of Niagara Falls and Gorge, Prof. 
Grove Karl Gilbert, of: Brooklyn, prophesied that 


Fig. 5.—Condensation 
of Radium Emanation 
by Liquid Air. 








* tiie Niagarf River will probably rum dry in 8,500 Years, 


because Lake Erie will find another outlet. 
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THE GREAT LONDON POWER STATION. 
BY HAROLD J. SHEPSTONE, 

The great generating station at Chelsea, London, 
which bas been built by Mr. Charles T. Yerkes to fur- 
nish the necessary power for working the Metropolitan 
District and other London railroads, has now reached a 
stage in its erection when a reference to the undertak- 


The Wharf, Showing the Traveling Cranes and Conveyors for Handling 


the Coal. 


The Condenser Pits in the Engine Room. 


Building up One of the 5,500-Kilowatt Generators. 


Ing cannot fail to be of interest. Its rapid erection, 
Coupled with the fact that several of its engineering 
features are entirely new, single it out as no ordinary 
feat in the electrical and engineering world. 

The work was started in the autumn of 1902, and al- 
though the station will not be completed until the 
beginning of next year, the amount of work accom- 
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plished in the two years that have elapsed is notable. 
In that comparatively short space of time a vast struc. 
ture has arisen, twice the size of the one at Niagara, 
and on ground that had to be cleared of wharves and 
other obstructions to make room for it. The station 
is situated in Lots Road, Chelsea, the entire site occu- 
pying nearly four acres of land. It boaste of a water 


and may be detected for miles around. A popular wri- 
ter with an imagination, describing the building re- 
cently, likened it to an elephant lying on its back with 
its four legs in the air. A small army of German 
bricklayers was imported to erect the stecks, and 
throughout their entire length they were built up 
from the inside. No exterior scaffolding of any kind 


One of the Great Concrete Coal Bunkers. There are Three in all, Having a 


Total Storage Capacity of 15,000 Tons, 


General View of the Interior in Its Present Condition. 


Gar ORE “hs 


THE GREAT LONDON POWER STATION. 


frontage on the River Thames and on Chelsea Creek 
of 1,100 feet, and a frontage on Lots Road of 824 feet. 
The building proper is rectangular in design, 453 feet 
long by 175 feet wide, and 145 feet high to the peak 
of the roof. It has four large brick chimneys, two 
abreast, each 275 feet high. Being situated close to 
the river’s bank, the huge shafts are very conspicuous, 


Testing a Cable. A 20,000-Volt Current is Passing Through the Goblets. 


was allowed. Bach chimney has an Internal diameter 
of nineteen feet. Germans were also largely employed 
in the erection of the steel work, nearly the whole of 
the 20,000 tons used in the edifice having been im- 
ported from that country. 

Naturally, great care was taken in securing the foun- 
dations. Two hundred and twenty concrete plers were 
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foundations for the shafts are 42 feet square, and 35 
feet below the ground floor level. Over 2,000 cubic 
yards of concrete were used in each of these founda- 
tions. The steel framework of the building, which has 
a total weight of 5,800 tons, is self-supporting. After 
erection, this frame was closed in with bricks and terra- 
cotta, the roof and most of the floors being of con- 
crete, . No attempt has been made at re!‘et of tho exte- 
rior of the building in the shape of ornamental decora- 
tion, thus giving it the appearance of a huge factory. 
Adjoining the main building are the offices, which 
oceupy three floors, the lower of which forms the ma- 
chine shops. This structure measures 81 feet by 25 
feet. It is interesting to note here that the capacity 
of the whole edifice at normal load is 57,000 kilowatts. 
On this basis the cubic feet per kilowatt (including of- 
fice building) is 139, and the square feet per kilowatt 
is 1.36. It will be seen from these figures that consid- 
erable economy has been resorted to in the matter of 
floor space, 

The main building is to be divided into two distinct 
compartments, the near-river half holding some eighty 
boilers arranged in two tiers. This is regarded as 
quite a distinct departure so far as Eu is con- 
cerned—the erecting of boilers in tiers.. The boilers 
are of the Babcock & Wilcox famous water-tube type. 
Bach boiler has 5,212 square feet of heating surface 
and 672 square feet of superheating eurface. The boil- 
ers are already in place. They are piped in groups of 
eight, each group supplying the steam for one electric 
generating set and one feed pump, there being no steam 
connections between the several groups, except that a 
supplementary header at one end of the building is 
connected te two groups. This header supplies the ex- 
elter engines, or compressors, house pump, etc. Every 
economical device for reducing labor has been resorted 
to. Under each boiler there is a chain-grate stoker. 
They have each 83 feet of surface. Coal is fed automat 
jeally .direct to the furnaces, and, after being used, 
passes through chutes to the basement, where it is 
caught-in self-dumping buckets and conveyed to the 
ash pocket. 

The other portion of the building is given over to 
the turbines and generators, and may therefore be re- 
garded as the most interesting department. One of our 
photographs depicts the present appearance of this 
room, from which it will be seen that although a con- 
siderable amount of work has been done, there is still 
much to do. Down the entire length of this room, and 
along one end, are three galleries given over entirely 
to the switchboards, from which the currents to all 
the sub-stations, of which there are twenty-three, are 
controlled. When all the generating sets have been 
put in place, it will be a magnificent sight to stand in 
the galleries and view the machinery below. In all 
there will be ten sets, each consisting of a Westing- 
house steam turbine running at 1,000 revolutions per 
minute, and a four-pole, three-phase generator, which 
ia wound for a pressure of 11.000 volts at 33% 
cyclee per second. This 


sunk to a depth of 36 feet in the London clay. The 
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switches are motor-operated, and the feeder system is 
being erected in duplicate. 

Before leaving the engine-room, it may be noted that 
the turbines are being supplied by the British Westing- 
house Company, and are of the Parsons type with 
Westinghouse modifications. As already stated, the 
speed will be 1,000 revolutions per minute, while 
mounted on the same shaft is the three-phase genera- 
tor of 5,500 kilowatts, In full working order the total 
horse-power available from this one station, therefore, 
will be slightly over 80,000 horse-power, or 120,000 
horse-power at 40 per cent overload. The boiler-house 
portion of the station fronts Chelsea Creek, from 














Triumphal Arch of Caracalla. 


which barges could unload. This piece of water being 
the property of a railroad company, a charge of one 
penny (two cents) a ton is demanded. As the daily 
coal consumption in full working order would amount 
to 850 to 900 tons, a penny a ton in the course of a 
few years would naturally reach a respectable sum. 
The directors therefore decided to construct a dock of 
their own. This e-cupied a considerable: time,: chiefly 
on account of the immense amount of. blasting ‘which 
was found necessary. It is now completed, and barges 
can enter it at any state of the tide. It is spanned by 
two traveling cranes, each working a.one-ton grab. 
The coal, after being weighed, is dropped through a 
hopper on to a belt conveyor, and carried up an incline 
elevator 140 feet in length to~the top of the building 
immediately over the boilers,; where the three’ giant 
coal bunkers are situated. They have a total capacity 
of.15,000 tons. 





is the highest pressure 
yet employed for trac- 
tion \purposes in Great 
Britain... The period- 
icity will be thirty- 
three. and one-third 
per.second, It is inter- 
esting to note that the 
steam turbines, which 
are the largest ever 
built, are each—that is 
to say, nine of them, 
the tenth being about 
half the size of the 
others—29 feet long 
over all by 14. feet 
wide and 12 feet high. 
The normal.rating of 
each generator is 5,500 
kilowatts, but they 
will carry an overload 
of fifty per cent for 
two hours at practical- 
ly the same steam con- 
sumption. per kilowatt 
hour. There are also 
four. 126-kilowatt, 125- 
volt steam-driven ex- 
citer sets, whick will run at 375 revolutions per min- 
ute 

In the pits between the engine foundations are the 
condensers. They are designed to work on the dry 
vacuum principle, while all the pumps are. electrically 
driven. They have each 15,000 square feet of cooling 
surface, and the circulating water will be siphoned 
from the River Thames through pipes 66 inches in 
diameter. This water and also that intended for all 
the other machinery wii! pass through specially erect- 
ed fiters, to prevent the possibility of the boilers get- 
_ tieg “furred.” ‘There are no less than four miles of 
Wires about the switchboard. All the hich-tension 





‘system is now practically completed. 





Ruins of the Constantine Aqueduct. 


ROMAN REMAINS IN NORTH AFRICA. 


The power station has been built by the Underground 
Electric Railways Company, of London, Limited, of 
which Mr. Charles T. Yerkes is the principal figure. 
It will supply the necessary power for working the 
Metropolitan District Railway and the three “tubes” 
now under construction, namely, the Baker Street and 
Waterloo, the Charing Cross, Kuston and Hampstead, 
and the Great Northern, Victoria and Brompton lines. 
The total length of these lines ts over sixty miles, the 
District Railway alone accounting for about forty. The 
work of laying the two conductor rails for the District 
Electric train’ 
are expected to run over this line early in the coming 
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year. The Baker Street and Waterloo Railway will be 
ready probably about the same time, but the services of 
the Chelsea station for the other tube lines of the 
group will not be required for some time, as the cop. 


struction of these is not so far advanced. The totaj 
cost of the power station has been put down at $7,- 
500,000. 
: ————~> +-@ +e 
ROMAN REMAINS IN NORTH AFRICA. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
Among the Roman remains which are to be found ip 


Northern Africa, those of Tebessa are among the most 
remarkable and best preserved. Tebessa is the Thevesig 
of the Romans, according to different inscriptions which 
have been found there. It appears for the first time ip 
history in the geography of Ptolemy. Later on, with 
the title of Colonia, it is mentioned in the voyages of 
Antoninus. It is probable that it commenced to flourish 
in the time of Vespasian and Titus. It was founded 
about 71-72 A. D. and perhaps commenced as a Roman 
camp, at first only temporary, which then became fixed 
and grew in size. The camp was transformed to a city 
by the decree of Vespasian and was afterward raised to 
the rank of a Roman colony. Tebessa reached the 
height of its prosperity and was a flourishing city at 
the beginning of the third century under Septimius 
Severus. The principal monuments, some of which are 
here illustrated, must be dated from this period. The 
city no.doubt continued to grow until the time of the 
Vandal invasion, when most of the Roman cities of 
North Africa were laid waste. Later on, it was raised 
from its ruins by Solomon, the successor of the general 
Belisarius, in-543 A. D., as we are told by an inscrip- 
tion found on the Arch of Caracalla. The Arab his- 
torians relate that it was taken by Aboud-Yezid in 945, 
and it has been occupied by the Arabs down to the 
present time. 

The ruins of the city, which are quite extensive, 
show the traces of these successive occupations. The 
fortifications which Solomon erected in the midst of 
the immense ruins of the Roman city are still standing, 
and serve to inclose the Arab town which now coa- 
tains but few inhabitants. The walls are from 35 to 
50 feet high and are over 6 feet thick in most parts. 
They are flanked by twelve towers of two stories each. 
Three gates now lead through the walls. One of these 
gates dates from the Byzantine epoch, but the most in- 
teresting is the gate which is formed by the ancient 
Triumphal Arch of Caracalla. This is one of the Roman 
ruins which escaped destruction. The arch, which is 
shown in. one of our engravings, is one of the most 
important of the Roman remains in Northern Africa. 
Its mass forms a cube measuring about 35 feet on a 
side. The arch is of the form known as quadrifrons, 
and each face represents a triumphal arch with one en- 
trance. It seéms probable that it was originally placed 
in an isolated position, and no doubt stood in the middle 
of a public square. Only one side of the arch is in @ 
good state of preservation. Mounted on the top will 
be observed a small edicule with four columns. No 
doubt this was design- 
ed to receive a statue 
which set off the arch 
and could be seen from 
a great distance. This 
structure was built in 
211-213 A. D., and was 
dedicated to Septimius 
Severus, his wife and 
his son Caracalla. 

When the city of Te- 
bessa was abandoned 
by its inhabitants at 
the end of the fifth 
century, and was then 
sacked by the Moors 
and other roving 
bands, the monuments 
suffered greatly, and it 
is no doubt at this 





time that the arch 
was partially demol- 
ished. In later times 


when Solomon re-built 
the walls of the an- 
cient city, he used the 
arch to form one cor- 
ner of his construc 
tion. He closed up 
the openings on two sides by rough masonry and also 
the upper part of the northern side and transformed !t 
into a city gate and tower. The side which is shown 
here is sufficiently well preserved to give an idea of 
its original appearance. 

Another remarkable construction which is left from 
Roman times is the Temple of Minerva. As will be 
observed in one of the engravings, this handsome 
structure is in a fairly good state of preservation. 
The temple has undergone many vicissitudes since 
the fall of the Roman empire. In more recent times it 
served as a soap factory, a military bureau, a prison, 
and then a Catholic church. It is a very fine mont 
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ment in the Corinthian style, with graceful columns 
and well-executed reliefs. The edifice measures 35 


feet wide by 45 feet long, including the pronaos or 
portico, which is surrounded by six columns, but is 
not topped by a fronton as in the usual case. It is 


thought that the latter was originally replaced by a 
geries of statues. The pavement of the temple lies 
at a height of 26 feet above the original ground level, 
and is upheld by a three-arched vaulting. A staircase 
of twenty steps leads up to the portico. 

Many Roman remains are found at Constantine, 
which was fortunate in escaping the fate of Tebessa, 


and is now one of the large cities of the region. Sur- 
rounded as it is on three sides by the deep gorge of 
the Rhummel, it is a remarkable example of a natural 
fortress, and must have been the scene of great fight- 
ing in the course of history, as we are told that it was 


besieged and taken as many as eighty times. In the 
history of Numidia it was known as Cirta, and was 
the refuge of the unfortunate Jugurtha. When taken 
by the Romans, it was made the capital of Numidia, 
and its original name of Cirta was retained. After 
many battles it was partially destroyed, but the Em- 
peror Constantine rebuilt it and gave it his name, 
which it has since retained. In later times it fell 
under the domination of the Arabs, then under the 
Turks, who held it down to the present day. Its siege 
and conquest by the French troops forms an exciting 
page in the history of this region. But as this is 


somewhat outside of our present limits, it may only 
be mentioned that the Duc de Nemours besieged it in 





A Sarcophagus at Tipaza, 


1837 with 10,000 men, and after a hard struggle suc- 
ceeded in penetrating into the city. The Turks had 
taken refuge im the citadel and then tried to escape 
by means of long ropes which they let down into the 
gorge. But under the weight of so many bodies, the 
ropes broke and they all fell down into the abyss and 
perished. A large number 
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its characteristics, the mo- 
saic is thought to belong to 
the early Christian reli- 
gion, but this is a matter 
of question. At any rate 
the inscription might give 
some color to this supposi- 
tion, as it reads: Jvstvs 
SIBI LEX EsT, “The just man 
is his own law.” The ex- 
terior border of the mosaic 
measures about 10 feet 
each way, and the execu- 
tion is so harmonious that 
at a little distance it might 
be taken for a painting. 
Tipaza is an ancient sea- 
port which still bears the 
traces of its Roman origin. 
At present nothing re 
mains of its former pros- 
perity, and it is only a 
small village lying not far 
from Algiers. The ancient 
walls, which were flanked 
with towers, had a perimeter of 6,500 feet ana the 
sea defended the town on the northern side... Among 
the principa! remains may be mentioned a basilica, 
which is a rectangle 200 by 100 feet. The seven naves 
of the edifice were upheld by square pillars. Two sar- 
cophagi of white marble which are now in the garden 
5 of M. Tremaux are here 
illustrated. 
Se oe 
The Great Seal of 
Kugland. 
Something of romance 
as well as of almost sanc- 
tity has always been asso- 
ciated with the Great Seal 
of England, and many a 
striking story has been 
‘ told concerning it. The 
provision recently, there- 
fore, of the first Great Seal 
of King Edward VII. is an 
event of more than merely 
historic interest; and the 
Lord Chancellor may as- 
suredly be depended upon 
to obey both to the letter 
, and in the spirit that sta- 
tute of Henry VIII. which 
forbade the “carrying 
about the Great Seal,” in- 
attention to which was 
largely responsible for 
costing one of his predecessors the Chancellorship. It 
was Brougham who in the autumn of 1834 “carried 
about the Great Seal” to his lasting damage, grave 
scandal being caused by a report, generally credited 
at the period, that two good-humoredly. mischievous 
girls had hidden it so effectwally at a country house 





. 


The Sarcophagus Discovered at Tipaza. 


that it could not for a time be found. William IV. 
was greatly shocked at this, and yet he was the mon- 
arch who, in the presence of Brougham himself, had 
joked over the Great Seal, for, when that Chancellor 
had intimated that his immediate predecessor, Lynd- 
hurst, claimed half of the old Seal, because he had 
been Chancellor at the King's accession, the sovereign 
exclaimed: “Well, then, I will judge between you 
like Solomon; now do you cry ‘heads’ or ‘taile’?”; and 
Brougham took the bottom part. This, of course, was 
not so bad as when James II. flung the Great Seal into 
the Thames at Lambeth on his flight from London, 


~with the desire to embarrass his triumphant son-in- 


law, William of Orange; and even this was not s0 
deep a degradation for the Seal as when it was stolen 
from the house of Lord Chancelior Thurlow and never 
recovered, though some sort of dignity was attempted 
to be attached to the theft by the Tory suggestion 
that it was done by the wicked Whigs for the purposes 
of party warfare.—Westminster Gazette, 
ain, saiii destained aliadaees ieee 
Unsinkable Life-Sfaving Haft, 

An ingenious unsinkable life-saving raft for passen- 
ger steamships has been invented by Robert Chambers, 
of Dumbarton, Scotland, the inventor of the semi- 
collapsible lifeboat. This raft is built of wood and 
measures 20 feet long, 6 feet broad by 22 inches deep 
in center and 14 inches at the edge, tapering at both 
ends in the whaleboat form. The raft consists of three 
longitudinal bulkheads, dividing the raft into four 
longitudinal compartments thwartship. The bulkheads 
divide into thirty-two air-tight compartments, Sea 
anchor and hawser are also provided, to prevent the 
raft from drifting to leeward in a heavy sea, Owing 
to the small space necessary for the stowage of the 
raft, several can be safely and easily stowed on top 
of each other on the vessel’s deck. In the event of 
collision, fire, stranding, or other causes of shipwreck, 
whereby life is endangered, 
the raft can de cut adrift 





of inscriptions, statues, 
and other remains have 
been found at Constantine, 
and excavations are con- 
tinually bringing fresh 
specimens to light. Built 
into the walls of the Turk- 
ish citadel or Kasbah are 
to be seen upward of 
twenty Roman _§inscrip- 
tions. The most ancient 
of these dates from the 
reign of Alexander Sever- 
us. In the way of archi- 
tecture, one of the most re- 
markable of the remains is 
thee Roman Aqueduct 
which lies in the plain at 
a short distance from the 
city. This construction 
goes back to the Emperor 
Justinian. Five of the 
arches are still standing. 
The highest of these is no 
less than 65 feet above 
ground. 

A fine piece of mosaic 





was discovered in 1860 by 
Cherbonneau It dates 
from the later empire. In 
the center is an inscription 


whose characters leave no 
doubt as to the epoch. To 
the right and left of the 
frame which contains the 
inscription are two doves. 
The background is orna- 


mented with flowers. By 
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The Ruins of the Temple of Minerva. 
ROMAN REMAINS IN NORTH AFRICA. 


at a moment's notice and 
thrown over the ship’s side 
into the water. It is self- 
adjusting, and has row- 
locks and pulling and steer- 
ing oars secured in sockets 
in bottom and top alike. 
Each raft will carry be- 
tween forty and fifty peo- 
ple, and the life lines 
round the edge will sup- 
port as many as can hang 
on till rescued, The raft 
has been severely tested by 
the Board of Trade, and 
has been duly passed. 
————eoo- 
The Bureau of Construc- 
tion of the Navy Depart- 
ment has asked for bids 
on twelve sectional wooden 
wireless telegraph poles 
tor the proposed stations at 
Key West, San Juan, Pan- 
ama, and Colon. The poics 
will be 212 feet high—the 
tallest ever used in wire- 
less operations in this 
 country—and three will be 
installed at each of the sta. 
tions named, It ts expect- 
ed that when equipped with 
the latest and most efficient 
wireless receiving appar- 
atus a large field of action 
for each of the stations 
> will be assured. 
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THE BERTILLON IDENTIFICATION SYSTEM. 
With the exception of New York, Chicago, and a 
few of the greater American cities, most of the muni- 


cipal police de- 
partments of 
the country 
stii rely up 
on photogra- 
phy aa the sole 
method of 
identifying ha- 
bitual crimi- 
nals. Apart 
from the fact 
that a photo- 
graph, how- 
ever good, is 
mo certain 
means of iden- 
tification, the 
dificulty of 
classifying 
thousands of 
portraits so 
that they can 
be readily re 
ferred to is in- 
superable. The 
photographs in 
the police of- 
fices of a city 
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skeletons are exactly alike, and because the bones of 
the body may be measured easily and exactly. In the these 
Bertillon system three sets of measurements are taken 


—measurements of 
the body at large 
(standing height, 
length of the out- 
stretched arms from 
finger tip to finger 
tip, and length of 
the trunk); meas- 
urements of the head 
(length of the head, 
width of the head, 
width of the cheek 
bones, length of the 
right ear, width of 
the right ear) ; 
measurements of the 
limbs (length of the 
left foot, length of 
the left middle fin- 
ger, length of the 


of motropoli- The Height of the Trunk is Ascertained by Seating 


tan size some- 


the Criminal with His Back Against the 


Upright Scale. 


hundred thousand. To recognize by their 
means a notorious thief would require more 
‘than a week's arduous search. Even then 
the likelihood of finding a photograph to 
identify a criminal would be slim. 

The boasted memory for faces which 
many detectives are sald to possess exists 
enly in the vagaries of the dime novel 
writer and the sensational journalist. No 
man, however gifted his retentive faculties 
may be, can possibly remember twenty thou- 
sand faces. 

The old photographic and memory meth- 
ods long ago proved so defective, that vari- 
ous means were suggested of identifying 
criminals with greater precision. Mr. Fran- 
cis Galton, it will be remembered, recom 
mended the use of thumb prints. It is true 
that the lines of one man's thumb are to- 
tally different from those of every other 
man. But thumb prints in themselves do 
hot present elements of variability suffi- 
elentiy well defined to serve as a basis of 
classification in a file of several hundred 
thousand prints. The difficulty is largely 
one of classification. Other methods sug- 
gested are the taking of plaster casts of the 
jaw, the making of a minute drawing of the 
areola of the eye, the taking of a photo 
graph of the ear, the notation of all peculiar 
characteristics, such as beauty spots and 
sears. Here again the difficulty of classifi- 
cation intervenes. 

The system which has proven most suc- 
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left finger, length of the left forearm). Besides noting 
measurements, scars, peculiarities of personal 
appearance, manner, and speech are observed; the 


color of the 
eyes and mor- 
phological 
character is- 
tics, such as 
the shape of 
the forehead, 
nose, ear, and 
chin, are stu- 
died. 

The anthro- 
pological mea- 
surements are 
taken by in- 
struments 
comparatively 
few, simple in 
construction 
and manipula- 
tion, and with- 
al extremely 
accurate. That 
the metric 
system is used 
goes without 
saying. 

The height 
of the crimi- 
nal to be mea- 


In Measuring the Length and Width of the Head, sured is ob 


a Caliper Compass is Employed. 


tained by 
means of a 
wooden square of special form upon a grad- 
uated meter, secured vertically to the wall. 
The subject, barefooted, is placed with his 
back to the wall. The distance from finger 
tip to finger tip is obtained by extending the 
arms in the shape of a cross, upon a scale 
secured at right angles to the measure for 
taking the height. The height of the trunk 
is obtained by the same instruments, the 
subject simply being seated. 

The length and width of the skull are 
taken by means of a caliper compass having 
a graduated arc scale reading to millimeters. 
In taking the three cranial diameters in 
question, the maximum dimensions alone are 
considered. The length ‘of the head is meas- 
ured from the hollow at the rear of the nose, 
taken as a fixed point, to the most prominent 
part at the back of the head. The measure- 
ment of the width is obtained with some- 
what greater difficulty, because there are no 
fixed points which can be used in every sub- 
ject. For this reason the extremities of the 
two legs of the caliper compass are placed 
on each‘side of the head, and shifted slight- 
ly until the maximum width is reached. The 
cheek width is obtained in the same manner. 

The two diameters of the right ear are 
measured by means of a small caliper rule 
reading to millimeters, having a fixed jaw 
and a movable jaw. In appearance and 
operation this rule is not unlike that of the 
well-known monkey wrench, with,the excep- 
tion that the movable jaw is shifted by hand 
and not by a thumbscrew. All measure- 


The Height of the Criminal is Obtained by Means of a Wooden Square 
upon a Graduated Meter, Secured to the Wall. The Distance from 
Finger Tip to Finger Tip is Obtained by Extending the 
Arms in the Shape of a Cross. 


cessful is that devised by Dr. Aiphonse Ber- 
tillon, of the Paris police. It is a system 
based wpon the fact that nature never re 
peats herself; that every part of the human 


ments, with the exception of that of the ear, 
are of bony structures. 
The naked left foot is measured by means 


body is unique in 
form and size. Dr. 
Bertillon’s system 
consists in taking 
anthropological 
measurements. How 
parts of the body 
are measured it is 
the purpose of the 
present article «to 
deséribe “dad “*the 
accompanying pho- 
tographs to jilus- 
trate. The system 
illustrated is that 
used by the police 
department of the 
city of New York. 
Measurements of 
the human body as 
“means of identi- 
7 become sc!- 

y valuable 

the human 


Middle Finger is Measured by a Caliper 


Net Unlike a Monkey-Wrench. 


Measured from the Point of the 
Elbow to the Tip of the Middle Finger. 


THE BERTILLOE SYSTEM FOR THE IDENTIFICATION OF CRIMINAIS, 


of a large caliper 
rule similar in con- 
struction to the 
small caliper rule 
employed in taking 
the dimensions of 
the ear. The crim- 
inal is made to 
stand with his full 
weight upon the 
foot to be meas- 
ured, throwing his 
body forward and 
lifting his right 
foot. 

The same caliper 
rule employed for 
the foot is used for 
measuring the mid- 
dle and little fingers 
of the left hand at 
right angles from 
the joint at the 
back of the hand. 

The left forearm 
is measured from 
the point of the el- 

(Continued on 

page 434.) 
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THE HIGH-POWERED TRACTION ENGINE AND ITS 
MANY USES. 
The extensive use of traction engines on the Pacific 


coast in agriculture and the 
lumber business attracted 
attention to their vaiue tor 
other purposes where consiii- 
erable power is required, and 
recently they have been em- 
ployed in California for a 
variety of novel purposes. In 
addition to the tractors used 
for farming and hauling 
joads of lumber, ranging 
from 40 to 60 horse-power, 
another type has been con- 
structed especially for moun- 
tain work, such as transport- 
ing ore and other freight, in 
regions where the grades are 
unusually heavy, or where 
there are no roads whatever. 
The ore from the Copper 
King mines in Fresno Coun- 
ty has to be transported a 
distance of 18 miles to a rail- 
way over a very rough coun- 
try, through the foothills of 
the Sierra Nevadas, For this 
service a special tractor has 
been built, of 100 horse-pow- 
er. Trains of ore wagons or 
cars, each having a capacity 
of 22% tons, are made up, 
with one tractor to every two 
cars, and this method has 
been substituted for ani- 
mal power. The freight 
can be carried more eco- 
nomically and in _. less 
time. The engines used 
are similar in their prin- 
cipal features to those 
used in the forests, but are 
more heavily built. They 
are among the largest of 
the kind which have ever 
yet been constructed, and 
are known as the Best 
type. 

In addition to hauling 
logs and lumber to the 
mill or railway station, 
the tractors are also used 
for loading purposes. 
Where logs are to be 
transported, they are gen- 
erally piled upon trucks 
specially made for the 
purpose. The truck is 
hauled to the place where 
the logs are waitiug trans- 
portation, and skids or 
stout wooden posts are 
laid against the side of 
the truck, forming an in- 
clined platform. Around 
the log to be loaded is fast- 
ened a chain or rope for a 
grip, which ends in a hook 
or link. To it is attached 
a wire rope fastened to 


The Tractor at Work in the Harvest Field. 
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the tractor. The engine is started, and the log pulled 
up the skids and onto the truck. Usually the trucks 
are large enough to hold two or three logs abreast. 


The Tractor Hauling a Locomotive. 


A 50-Horse-Power Traction Engine. Driving Wheels, 8 Feet in Diameter and 5 Feet in Width. 
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When the first tier is. in position, it is chained to the 
body of the truck, then the skids are extended from 
the top of the tier to the ground, and another layer 


pulled into position in the 
same manner, In thie way 
the truck can be loaded with 
three and sometimes four 
tiers—an operation which 
would be very’ difficult with 
the ordinary donkey engine, 
or by the use of animals. 

A somewhat novel use of 
the motor is the moving of 
dwellings and other buildings 
from place to place, As a 
substitute for horses they 
have been found very suc- 
cessful, as less apparatus is 
required, and the power can 
be applied much more easily. 
In the instance illustrated 
two 60-horse-power tractors 
of the Holt type were used 
for the principal motive pow: 
er, being connected by cables 
with the building, which was 
shored up and placed upon 
small trucks. As. will be 
noted, they were placed in 
tandem, while a mali tractor 
was also utilized for hauling 
purposes, as well as to assist 
in keeping the building mov- 
ing in a straight line. The 
house illustrated was move: 
over a mile, part of the wa) 

being across a field; but 

frequently buildings are 
pulled eight and ten miles 
by. this method. 

Another filustration of 
the curious freight which 
is sometimes transported 
by this means, may be 
given. A lumber company 
decided to build a logging 
railroad a few miles long 
between a timber ‘tract 
which it owned and its 
mill. The nearest railway 
station for the delivery of 
the locomotives, cars, and 
rails was several miles dis- 
tant from the tract, and 
the question arose as to 
the best method of trans 
porting this matorial. The 
company decided to em- 
ploy a tractor for this pur- 
pose, and after the rail 
road had been completed, 
all the cars and even the 
locomotives to be used. up- 
on it were drawn across 
country by this means. 

The tractor wes utilized 
in another novel manner 
in San Francisco recently. 
It was necessary to replace 
one of the cables used in 
a car line upon several of 
the streets, which have 


Rear View of the Traction 
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very steep grades. A strike among the teamsters made 
it impossible for the street railway company to secure 
enough horses to haul the cabie to the power house, 
from which it was to be run through the slot. It was 
decided to use the tractor, but none could be secured 
in the city. A telegram was sent to Stockton, which 
is nearly one hundred miles distant, and one of the 
largest motors “fired up,” and started for San Fran- 
cisco over the highways. It arrived about twenty-four 
hours later, and was immediately taken to the wharf, 
where the cable reel had been placed upon a truck. 
It was coupled to the truck, and the tractor started 
for the power house, several miles distant. The route 
included a climb up a hill on which the grade is over 
ten per cent, but the load was taken to the top with- 
out difficulty, and in two hours from the time the 
start was made the cable was being unwound. 

In addition to plowing, cultivating, and operating 
the harvester in the grain field, the farm tractor is 
now extensively used in operating thrashers, Its power 
is employed to hau] the thrashing machines into the 
field. Then the thrasher is belted to the flywheel of 
the tractor, and it is used as a stationary engine, al- 
though but a small part of its power is required. 
This type of tractor is provided with a spark arrester 
of wire, which surrounds the smokestack. 


a 


THE BERTILLON IDENTIFICATION SYSTEM. 
(Continued from page 432.) 

bow to the extremity of the niiddle finger, the forearm 
being bent at an acute angle with the arm, and the 
hand extended flat on a table with the nails upward. 
A specially-constructed table is naturally used—a table 
rather high and narrow, with trestleformed supports. 

These measurements must be taken accurately. In 
the Police Department of New York a criminal is 
measured and photographed in about ten minutes. 

As we have already stated, 





the bridge be curved, 
straight, or convex, whether 
the base is elevated, hori- 
or depressed. The 
the ear, whether it 
or small, is deter- 
and also the forma- 
lobe. 

Characteristics of the 
teeth, such as their number. 
whether they have been 
filled, whether any are brok- 
ei, are.set down. The in- 
elimation of the forehead 
and of the chin is also ob- 


i 
a 


: 


The measurements taken 


inches high. As the measurer calls out the figures 
which he reads from the instruments, an assistant jots 
them down upon an identification card. Assuming that 
are sixty thousand of these cards, the first step 
is to distribute them according to length of head into 
three primary divisions—*“short,” “medium,” and 
" This classification does not. depend upon any 
personal discretion, but is sharply defined by figures. 
medium length of the head is considered to vary 
185 to 190 millimeters. All above this are con- 
long; all below, short. 

We have now three classes of heads, numbering each 
twenty thousand. Hach of these single is again 
subdivided, this time into three groups based on the 
width of the head, for the reason that the width varies 
independently of the length, and for the reason that 
it is impossible to determine from the knowledge of 
the length of a head what its width may be. The new 
subdivisions, nine in number, are made up of narrow 
widths, medium widths,-and broad widths. Each of 


: 


i 


containitig about 251 groups. Next come three sub- 
@ivisions based on the length of the forearm, which re 
‘the preceding number to than eighty-four 


: 


still on the same principle, into classes by 
of the variations of the length of the little fin- 
Into classes eccording to the color of the eye. 
last group, depending upon the color of the eye, 
in arranged according to ‘the'Yncreasing size of 
nh manuer it is possible to arrange a 
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collection of sixty thousand cards into groups of !9ss 
than a dozen each. ’ 

Asspming that the cards are thus classified, how are 
they used in identifying a criminal? The subject is 
first measured in the manner which we have already 
described. Turning to the card catalogue, the group 
of cards is first sought containing the division for a 
length of head corresponding to that of the criminal! 
just measured, stopping at the subdivision of the width 
of his head, and afterward seeking for the subdivision 
of his middie finger, then that of his foot, and that of 
bis forearm. By one elimination after another, a little 
group is reached which ought to contain the card 
sought for, if the criminal in question has ever been 
arrested before and theasured. 

As @ genefal rule, it is unnecessary to examine all 
measurements. It is found in practice that the length 
and width: of the’ head are in miost cases. quite suffi- 
ecient to identify a criminal,‘for the other measurements 
conform most admirably ‘to his. By thus placing at 
the beginning those measurements which have the 
greatest identifying value, the work of finding a card 
fe considerably facilitated. 

It should not be supposed that the measurements of 
the criminal will conform exactly with the measure- 
ments on his identifying card. It is very rgrely, in- 
deed, that several measurements of the same subject, 
taken in rapid succession, will agree exactly. It is 
difficult, of course, to keep within the proper limits; 
but then in a system in which so fine a subdivision as 
the millimeter is used, it is but natural that slight 
variations occur. It is almost impossible to obtain 
twice over the same set of figures for the height, the 
trunk, and the width of the ear. A maximum of 
negligible error is therefore allowed. In the case of 








the height, this error is placed at 30 millimeters; of 
the length and width of the head, at 2 millimeters; of 
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the length of the left foot, at 6 millimeters; ‘Thus, if 
a criminal who is to be identified has a height of 7 
millimeters greater or less than that called for by a 
certain card, it is absolutely certain that he is the 
same person, provided the other card measurements 
conform with his. If, on the other hand, his height 
is greater or less by 30 millimeters than that called for 
by the card most closely approximating to his anthro- 
pological measurements, it is reasonably certain that he 
has never before been measured. Such is the precision 
with which a criminal can be identified by means of his 
bodily proportions scientifically classified, that simply 
by means of the figures on the identification cards, and 
not by means of his name or his photograph, is it pos- 
sible to ascertain whether or not he has ever before 
visited the measuring room of the Police Department 
of the city of New York. Dr. Bertillon himself states 
that it is impossible to find two exact duplicate cards 
within a millimeter in the anthropometrical file of a 
hundred thousand cards in the Parisian Prefecture of 
Police. 

The descriptive marks which are noted upon the 
identification card serve simply as an aid to the fig- 
ures, Exclusive reliance is not placed upon them by 
any means, because it is possible for blemishes in the 
skin to be removed, because the color of the hair 
changes with age, and that of the eye as well. The 
shape of the nose, the ear, and the inclination of the 
forehead and chin, howevér, are more trustworthy 
data. Dr. Bertilion has stated the rule of applying 
these distinctive marks as a means of identification as 
follows: All the marks indicated on an old card 
should be still recognized on the subject if this card 
really applies to him, but on the other hand, it is not 
necessary that all marks on the present subject should 
appear without omission on the old card. 

The scientific accuracy: of the Bertillon system of 
identifying criminals is now beyond question. What 





- with a suitably placed annunciator, so that a constant 
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was previously guesswork in many cases has now given 
place to absolute certainty. A criminal over twenty- 
two years of age who has once been measured must be 
identified if*he is ever arrested, convicted, and meas- 
ured again. 
Substitution of Electricity for Matter. 
BY EDGAR L. LARKIN. 

Take two hollow spheres of wood, each three or 
four inches in diameter. Cover their surfaces with 
tin or gold foil. Fill both with fine shot through a 
small hole in each. Cork, invert, and suspend by silk 
cords to the ceiling. The apertures will be in their 
under side. Let the distance between them be, say 








three inches. A force, or activity named gravity, will 


exert attraction, and they will draw slightly nearer 
each other, the cords being drawn out of the vertical. 
Remove the corks, and allow all the shot to escape. 
The balls will separate until the strings above are in 
direction of a plumb line again. Now, charge the 
metallic films on the globes with unlike static elec 
tricity, and they will move toward each other as be 
fore. And the charge can be of such intensity that it 
will attract with the same force as the gravity inherent 
in the shot. Conceive the spheres to be in an absolute 
vacuum, so that no trace of electricity will leave the 
surfaces of the metals. Now imagine that all the 
wood could be removed without disturbing the coat- 
ings. The balls wiil still attract. And let the metal 
all be removed from the interior surfaces, out to an 
external layer whose thickness is the diameter of a 
Thomsonian corpuscle. Then the electricity, ever 
moving outward, as layer after layer of corpuscles are 
removed from the inside, would reside on the extreme 
external surfaces of the corpuscular films. Attractien 
would be the same as in the outset. The films might 
weigh the onequadri.lionth of a gramme. Assume 
that they would; for cor- 
puscles are of the one-thou- 
sandth part of the mass of 
a hydrogen atom. No mind 
is able to conceive how thin 
the layer is when only one 
corpuscle deep. 
Next contract the shell to 
one-half its original diame- 
ter. Its surface will be re- 
duced to one-fourth; but the 
thickness of the film is four 
layers. ‘The three interior 
layers can be dispensed 
with. The electricity will 
-move to the external layer, 
and its density will be 
doubled; but attraction be- 
tween the globes, mere 
shells of corpuscles, wili be 
‘the same as the first, filled 
with shot. Continue the 
shrinking; then for each re 
duction of the radius to one- 
half, three-fourths of the 
corpuscles may be _ cast 
aside. How far this process 
could go is unknown; but it is reasonable to believe 
that it could be carried out theoretically until matter 
almost entirely disappears. Still attracticn is not af- 
fected. Of course, it is not known to what density 
electricity can be forced in a perfect vacuum, nor 
whether attraction is able to act in the entire absence 
of matter between the spheres. But it now appears 
that electricity and gravity are either identical or very 
closely related. 
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An Old Clock. 

The oldest working clock in Great Britain is that 
of Peterborough Cathedral, which dates from 1320, and 
is conceded to have been made by a monastic clock- 
maker. It is the only one now known that is wound 
up over an old wooden wheel. This is some twelve 
feet in circumference, carrying a galvanized cable 
about 300 feet in length, with a leaden weight of three 
hundredweight. The cable has to be wound up daily. 
The gong is the great tenor bell of the Cathedral, which 
weighs 32 hundredweight, and it is struck hourly by 
an 80-pound hammer. The gong and striking parts of 
the clock are some apart, communication being 
by a slender wire. clock is not fitted with a dial, 
but the time is indicated on the main wheel of the 
escapement, which round once in two hours. ” This 
clock is of most primitive design, more so than the fam- 
ous one made for Charles V. of France by Henry de 
Nick. aig wha =i 


In the new coal bunker at the New York navy yard 
precautions against spontan bustion have been 
taken. Hach bin is provided with two galvanized iron 
pipes 4 inches in diameter, 20 feet long, which are so 
hung that a thermostat may be moved through the 
entire depth of coal. Hach thermostat is connected 











watch can be kept ou the temperature of the stored 
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PHOTOGRAPHY OF THE INTERIOR OF THE 
EYE. 
BY L. RAMAKERS. 

A discovery of the greatest importance 
has very recently been made in the do- 
main of ocular science. Doctor Walther 
Thorner, assistant at the clinic of eye 
diseases at the Royal Charity Hospital, 
has solved a problem that several prac- 
titioners had a long time previously 
studied with indifferent results. He has 
succeeded in photographing the back of 
the eye and in obtaining good reproduc- 
tions of the photographs. His invention 
is a great improvement upon the Helm- 


holtz eye speculum, which permitted only of examining 
the back of the eye, while now an image of it can be 


fixed. 


The failure of all attempts made up to the present 
to photograph the interior, and the back, of the eye 
bas been due to the peculiar structure of this organ. 
It is difficult, in fact, to illuminate the eye sufficiently 
to obtain a photograph of it; and even upon employing 
powerful sources of light, the exposure of the organ 
would take too long and would occasion unendurable 


pain to the patient. 


Dr. Thorner in the first place constructed an appar- 
atus by means of which he succeeded in photographing 
the eyes of certain animals and principally 


those of cats. As the back of the eye is darker 
in man than in the cat, it became necessary to 
introduce certain improvements in the appar- 
atus before it was possible to photograph the 
back of the eye of man. Owing to such im- 
provements, the inventor has finally obtained 
complete success. The wide-open eye illumin- 
ated by the soft light of a kerosene lamp, is 
placed at the entrance of the apparatus (Fig. 
1). A lens reproduces an exact image of the 
interior of the eye on a plate of ground glass. 
After an accurate focusing has been secured, 
the shutter is closed and set and the ground 
glass is replaced by a sensitized plate. A sim- 
ple pressure operates the shutter, and, at the 
same moment, an electric spark ignites a quan- 
tity of flash-light powder. The illumination 
lasts for a sufficient length of time to allow the 
back of the eye to be reproduced upon the pho- 
tographic plate. The images thus formed are 
still slightly imperfect, and it is necessary in 
developing them to exercise particular care in 
order that good negatives may be obtained, 
which shall permit of making positives such as 
are represented in Figs. 2 and 6. Among these 
images may be seen both healthy eyes and dis- 
eased ones. Here we observe the ramifications 
of the delicate vessels of the retina, the heavy 
lines representing the veins and the less con- 
spicuous ones the arteries. It is through the 
observation of such details that healthy eyes 
are distinguished from diseased ones. Very 
short-sighted eyes, for example, are character- 
ized by a peculiar aureola around the center 
which emits a very light radiation after the 
manner of asun. (Fig. 5.) It is therefore now 










AEROPLANES IN FRANCE AND M. AROH- 
DEACON'’S APPARATOS. — RULES FOR 
CONCOURSES. : } 

Experiments with aeroplanes are now 
taking a fresh start in France, mainly 
owing to the efforts of M. Ernest Arch- 
deacon, an enthusiastic aerozaut and 
member of the Aero Club. Airships have 
hitherto occupied the attention almost 
exclusively, but at present a number of 
aeroplanes are being constructed, and it 
is expected to hold a series of concourses 
during the coming season. The Aero Club 

has appointed a commission, headed by M. 

Archdeacon, which will look after thia 

branch of the subject, and it has now drawn up a 

series of reguiations for the different events which 

are to take place. Competition will be greatly stimu- 
lated by the fact that M. Henri Deutsch (who offered 

the $20,000 prize for airships) has now founded a 

prize of $5,000 for aeroplanes. The prize is to be *y 

awarded for the first aeroplane which will cover 

one kilometer (0.62 mile) including’ the forward 
and return trip. A subscription fund, of which 

M. Archdeacon is the first contributor, is now 

being raised in Paris for a similar purpose, This 

movement shows the interest which is now being 
awakened in the subject. Among the new aeroplanes 
which have been built or are now in construc- 

tion in France may be mentioned that of M. 























































Archdeacon, then Capt. Ferber’s apparatus, 
which was one of the first to be built in 
France, after the work of Chanute in America. 
The Drzewieck aeroplane is in construction 
at the Chalais-Meudon aeronautic establish. 
ment near Paris. 

M. Archdeacon’s aeroplane is shown in the : 
engraving, mounted by the aeronaut. It was 
built at Chalais and then taken to the Aero- 
static Park at St. Cloud. It resembles the 
Wright (American) aeroplane in ite ge eral 
principles, but contains different modifications 
in detail which will uo doubt make it an im- 
provement over the former. It is built of an 
ash frame braced by steel piano wires of 0.06 
inch diameter. The frame supports two su- 
perposed planes which are slightly convex from 
front to rear. The planes are formed of extra 
light French silk and measure 24 feet long and F 
4.5 feet wide. The planes are spaced 4.4 feet a 
apart. The total surface is 25 square yards. 4 
The effective surface is slightly less, owing to 
the lower frame which supports the aeronaut 
in the position shown. The aeroplane has a 
horizontal rudder in front and a vertical one 
in the rear. The whole apparatus weighs 
about 75 pounds and is very strong in apite of 
its light construction. M. Dargent, the con- 
structor, has succeeded in building it so that 
it can be taken apart for transportation. The 
aeroplane is to be taken te the new Merlimont 
aerodrome near Berck on the channel coast, 
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Fig. 1.—APPARATUS FOR PHOTOGRAPHING THE INTERIOR OF where M. Archdeacon is to try it. ‘ 
THE EYE. 


possible gradually to follow the progress of an eye dis- tion and largely helped to build up its commercial suc- 
ease through its successive periods, and likewise to pho- cess. Prof. Armstrong deprecated the tendency here to 
tograph each of the parts of the interior of the eye make our manual training schools into trade schools— 


separately. 


“a magnificent metal workshop here and a magnificent 


Owing to Dr. Thorner’s patient researches, the del- wood workshop there.” What would be more useful 
ieate art of the oculist is destined to enter a new was a training for a variety of occupations with refer- 
phase which will doubtless be the starting point of in- ence to local requirements.—N. Y. Evening Post. 


teresting discoveries 
in the domain of 
ocular _ science. 





At a. largely at- 
tended meeting of 
teachers in London 
the other day, Mr. 
Mosely said that 
“the broad-minded 
way in which Amer- 
ican engineers in 
South Africa tackled 
the propositions 
brought before them 
was what first ex- 
cited his interest in 
the system of educa- 
tion in the United 
States.” He believed 
that it was the 
fourth “R” which 
Was at the bottom 
of education in this 
country “Children 
@re taught not only 
how to read, but how 
to reason.” This was 
the spirit which per- 
Meated the whole na- 










The new commission of the Aero Club re 

cently held a meeting to fix the question of 
aeroplane competition and the conditions under which 
the trials are to be held. Commandant Renard, Messrs. 
Henri Deutsch, M. Tatin (whe has already built the 
new airship “City of Paris”), Capt. Ferber, Girardot, 
the automobile champion, and others are among the 
members. The immense Galerie des Machines at the 
Champ-de-Mars is to be placed at the disposal of the 
aeronaute, who will 
find ample room for 
making the prelim. 
inary experiments, 
More extended trials 
are to be made on 
different spaces of 
ground near Paris, 
and the main con- 
courses of  sero- 
planes will be held 
at Berck, where the 
flat beach affords 6 
good place, Com- 
mandant Renard 






































other. 

The rules which 
have been advocated 
by Commandant 
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Renard for comparing the flight of different aero- 
planes and thus make the competitive tests possible, 
are the following. The ruies apply to aeroplanes 
without motors, and either with or without an aero- 
naut. Three series of tests are to be considered: 1. 
Tests of the most gradual slope. 2. Tests of sustain- 
ing quality. 3. Tests of specific lightness. For the 
tests of the most gradual! slope, the landing is to take 
place within a sector having its center at the starting 
point and determined by the commission. The axis 
of the sector is to be directed against the wind, and 
its total amplitude is not to exceed 40 degrees. The 
apparatus will be observed at the moment when it 
passes two test lines perpendicular to its trajectory. 
At each of the observations the height above the 
line will be measured and the instant of passage will 
be chronometered. An anemometer will be installed 
at least 30 feet above the summit of the hill used as 
the starting point. If 2 represents the horizontal 
distance of the two test lines, HZ’ the distance traversed 
by the wind between the two observations, H the 
height of the apparatus also between the two readings, 
the slope will be given by the formula 

E 





a= . 
E+ 
It is this fraction which is to be used as the base for 
awarding the prizes or determining the records of the 
minimum slope made by the aeroplane. 

The sustaining power Q of an aeroplane is equal to 


A 
the ratio — of ite load A per square meter to the 
xX 
load A’ of a parachute falling in a straight line with 
the same vertical speed V. To obtain the load per 
square meter, it suffices to measure the weight P of 


the apparatus at rest and the carrying surface 8S. We - 


then have 


A=—. 
8 
On the other hand, we measure the height of fall H 
during a given time 7; whence 
H 
—— Vv 
T 
will give the speed of fall. We then calculate the 
surface A’ which the parachute would have when 
falling with the same speed by the formula 
A’ = 0.085 V"; 
V being the measured speed H +T and 0.085 repre- 
senting the mean coefficient of air-resistance. The 
ratio 


which is thus oltained will serve as the base for 
awarding the prizes and establishing the record of 
sustaining quality of the aeroplane. In this case it 
is not necessary to measure the speed of the wind. 
The specific lightness of the aeroplane is the ratio 


. —a ZL 
) aad 

of the net weight P’ sustained, to the weight P” of the 
apparatus, including the planes, The weights P’ and 
P” are easily found when the apparatus is at rest. 
The fraction L is to serve as a base for giving the 
prizes and for records of specific lightness of the 
aeroplane. 

The total value of the apparatus is defined by the 
number of points given to it, letting 0, ©’, and C” 
represent the value from the standpoint of minimum 
slope, sustaining capacity, and specific lightness re- 
spectively, Each of the awards ( will vary from 0 
to 20, and the total value will be obtained from the 
formula 

@=0+ 0° + 4C”. 
The awards © will be determined by the following 
formule: 

1. For the minimum slope: 


c= 
a 
which gives the maximum of 20 for a = 1-20. 
2. For sustaining quality: 
1 
Oo’ =— Q, 
s 5 
which gives the maximum of 20 for Q = 100. 
3 For specific lightness; 
Oo" = 4L, 
which gives the maximum of 20 for L = 5. 
7 
‘The United States Buresu of } Naval Construction has 
B inquiry. into the expense of building warships 
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Baising Drug Piants. 
BY GEORGE B. WALSH. 

The United States raises a good many of its medi- 
cinal plants, but it is so addicted to the drug habit that 
it pays an annual bill of some $16,000,000 to other 
countries for importations. If these drugs must be 
used, it is only natural to ask if the patient cannot 
save some of the money by encouraging the home 
industry. A good many of the drug plants are prod- 
ucts of the tropics, and cannot be raised here; but ex- 
pert authorities inform us that some four or five mil- 
lion dollars’ worth of the others could readily be pro- 
duced in the back-yards of our suburban homes. 

The early pioneers in this country considered their 
herb and medicinal gardens of prime importance; but 
with the development of medicine, and particularly 
in the establishment of the ubiquitous drug store, this 
practice fell into disuse. There was no need to raise 
your own medicinal plants. They could be obtained 
much. easier, and at little expense, at the apothecary’s. 

There has been a steadily increasing shortage in 
the common golden seal, or Hydrastis canadensis. At 
one time golden seal was so abundant in the East that 
it was torn up and burnt by farmers to keep it from 
overrunning their fields. In the Ohio Valley it was 
considered a pest. But to-day it is worth about 75 
cents per pound wholesale in the market, and it is 
eagerly hunted for by drug plant collectors. There 
are scarcely 150,000 pounds collected annually in this 
country, and the actual demand is several times this 
amount. 

Golden seal will grow easily on rich, loose garden 
soil. The soil should be made to imitate that of the 
woods or forest as nearly as possible. The plants are 
put in rows six inches from each other, with a foot 
between each row. It takes about three years from 
planting before harvesting, and after that an annual 
supply of roots should be had. In two seasons the orig- 
inal plants should increase four times by dividing the 
rhizomes, which can be cut up in the fall. After the 
second year the increase should be much faster, for 
the rhizomes can be cut into small pieces, and each 
one bearing a bud will form a new plant. The original 
plants can either be obtained from the woods or from 
nurseries. In either case they should be planted In 
late summer, and carefully protected the first winter. 

The cultivation of seneca root, or snakeroot 
(Polygala senega), has also been undertaken in this 
country. Like golden seal it was at one time very 
abundant in this country, and it was gathered by 
collectors of drug plants in the South. The annual 
shortage has sent the price for it soaring. Cascara 
sagrada, Rhamnus purshiana, and the coneflower, or 
Echinacea angustifolia, are also running short in this 
country, and their cultivation could be undertaken with 
a sure knowledge that prices would be maintained for 
years to come. Plantations of these drug plants should 
yield a good income after the second year, and if the 
propagation increased by cuttings, the supply should 
be satisfactory. 

A curious fact in regard to the drug trade is that 
we are to-day importing in considerable quantities 
ordinary medicinal plants which are found growing 
wild in this country, and are largely neglected.| In 
some cases these wild plants are destroyed by farmers 
as noxious weeds, and their very presence on the farm 
is an eyesore to them. In this class of despised drug 
plants we have the common dandelion, burdock, couch 
grass, and curly dock. The poor Italians of our towns 
and cities are apparently the only ones to appreciate 
the value of these common medicinal plants. In the 
spring and summer of the year they go forth to dig 
the roots of the dandelion and dock in gardens, lanes, 
and by the roadsides. In speaking to one of these 
Italian collectors, the writer ascertained that he made 
nearly a hundred dollars a year in this way. Only a 
small fraction of his time was given to collecting. 

Fair prices are quoted in the drug trade for dock 
and dandelion roots, and the cultivated sorts are so 
much superior to the wild that there is money in them. 
All that the farmer or householder needs to do is to 
start a rich piece of damp ground with the roots of 
the dandelion or burdock, and then by transplanting 
cuttings each year a large supply could be raised. 
The plants take possession of the soil, but the small 
ones should be thinned out to give the better growths 
more room. To cultivate dandelions, burdock, and 
couch grass seems like an absurdity to some, but we 
have it upon the authority of the Department of Agri- 
culture that many tons of these roots are imported 
annually into this country for the drug trade. 

Experiments have been made to introduce the cam- 
phor and cork trees in the Southern States, and some 
little success has been attained; but it would seem 
much more to the point if farmers would attempt the 
cultivation of wild native plants that we now have to 
import to meet the ordinary drug trade demand. There 
is common sage, which we raise in such small quanti- 
ties that we have to depend upon Italy for our needs. 
The prices for sage are small, and this fact has dis- 
couraged many from undertaking to raise it. But the 
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plant is easily cultivated, requiring practically no great 
attention, and its annual crop of ieaves is large. Five 
or ten acres devoted to sage growing yields excellent 
returns on the money and labor invested. It will grow 
in soil that is not very rich, and once the plantation 
is started, it continues te yield an income for the 
‘simple work of harvesting it. To make it profitable, 
it should be raised on a fairly liberal scale—not less 
than five or ten acres. In the South in particular it 
can be raised at little cost. It can be started from 
seed, and then increased rapidly by cuttings, so that 
within two or three years a plantation should be in 
full growth. The leaves are simply stripped from 


the bushes and dried out of doors on wooden racks, - 


after which they are baled for market. 

Belladonna, henbane, and stramonium grow in this 
country under cultivation, so that good crops can be 
harvested, and they all occur here as wild plants or 
weeds. We import quantities of all three from middle 
and southern Europe, and pay a good price for them. 
All of these are susceptible to culture in small gan 
dens, their roots growing rapidly, and their leaves 
furnishing an abundance of medicinal material for 
drug purposes. Stramonium is an annual, and must 
be planted from seed each year, but belladonna and 
henbane are biennials, and can be increased by root 
division. The leaves are collected and dried in warm, 
airy places for market. 

Prices for these drugs are moderately good, and an 
acre of land devoted to their culture should yield fair 
profits. The labor of cultivating is small, the chief 
item of expense being harvesting and drying of the 
leaves. In the ease of belladonna the roots are also 
collected and sold for medicinal purposes. The work 
is all light, interesting, and profitable for man or 
woman. 

While caraway, anise, and coriander seeds are not 
usually classed among drugs in the eyes of the average 
person, they are thus classified by dealers. They are 
imported in large quantities from other countries. 
The value of imported anise-seed oil alone is nearly 
one hundred thousand dollars. All three of these 
plants can be successfully raised in the average well- 
drained garden. The seeds are gathered just before 
they are ripened, and when dried they have a steady 
market at nearly all seasons of the year. Unlike 
many garden products, they are not subject to violent 
fluctuations in price, nor are they perishable goods 
if held for some time, or shipped to a distant market. 

We import nearly three million dollars’ worth of 
crude opium for smoking purposes or in the form of 
alkaloids derived from the opium poppy. In many 
parts of the South the true opium poppy grows suc- 
cessfully, and the products are of the highest com- 
mercial value. 

There is needed a well-drained, rich soil for the 
opium poppy, and the small seeds are drilled or sown 
into rows. There is more skill required for this plant 
than most of the others mentioned. When the cap- 
sules appear on the plant they are gently scraped or 
scored with a knife, and througk this slight incision 
the milk of the plant oozes. This quickly coagulates, 
hardens, and turns black. It is collected then for 
medicinal purposes, and refined by various processes. 
The incision on the capsule is not deep enough to in- 
jure the maturing of the seeds, which later are shaken 
out, and the oil is expressed from them. Southern 
California, Texas, Florida, and other Southern States 
appear adapted to the culture of the opium poppy for 
commercial purposes. 

We import some 40,000 pounds of thyme oil, which 
is made from the ordinary thyme of our old New 
England gardens, while great quantities of the leaves 
are used for culinary purposes The commercial grow. 
ing of thyme on a small scale should prove a profitable 
industry, especially as a side issue in gardening or 
farming where land is cheap and plentiful. 

Lavender oil is of medicinal value, and lavender 
seeds and leaves of great toilet value. Our total im- 
portations of this oil and leaves amounts in value to 
over one hundred thousand dollars. The lavender of 
commerce is raised in this country for private uses, 
and it should find a place in the ordinary garden of 
drugs that one starts for profit. Its sweet odor should 
add materially to the pleasure of cultivating the 
plants. 

Chamomile flowers, senna leaves, and the leaves and 
flowers of saffron and safflower are imported for the 
drug trade to a total valuation of about $170,000. 
They are all plants that thrive in this country, and in 
the early New England days, when drug-stores were 
searce, they were found in nearly every herb or medic 
inal-plant garden. They are found growing wild in 
some parts of this country, especially in the neighbor- 
hood of old gardens, where they were probably at one 
time cultivated. 

The roots of sarsaparilla grow wild in the Caro- 
linas, and they have been cultivated to some extent in 
other parts of the country, while orris, gentian, and 
ginger roots have been experimented with in the worm 
Southern States. 
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THE BIOSCOPE—AN INSTRUMENT FOR THE STUDY OF 
INSECT LIFE, 

BY EMILE GUARLNI. 

The highly-improved and powerful microscope, to 
which modern science is indebted for most important 
discoveries, and the value of which is inestimable in 
certain domains, is becoming inadequate for the prose- 
cution of some lines of study. It is capable of revealing 
the inmost structure of minute beings that escape our 
sight, and of counting the number of cells of which 
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instrument becomes inadequate. It is such an instru- 
ment that has recently been devised by M. De Gasparis, 
of the University of Naples, and constructed by the 
Contaldi establishment of the same city. 

The apparatus, which is called a “bioscope” by its 
inventor, was recently exhibited to the Regio Instituto 
d'Incoraggiamento di Napoli. It is really a very long- 
focus microscope designed, as its name implies, for the 
study of the phenomena of animal life in all cases in 
which it is impossible for the observer to get close 





A Crippled Ant. 


of the objects observed. It consists of a tube with a 
rack provided internally with a system of achromatic 
objectives perfectly free from spherical aberration, and 
with a wide-field eye-piece. The apparatus is also pro- 
vided with a system of mensuration and -varioce ar- 
rangements for supporting diaphragms, At a distanod 
of 19.5 inches, the microscope has a magnifying power 
of more than 12 diameters, say of 144 times the surface . 
In the fleld of the bioscope, the astonished eye of 
the observer perceives a new world—a series of scien- 
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Small Spider Preparing to Pounce on Its Prey. 








What a Spider Looks Like Through the Biescope. 


The Fierve Battle of Two Ants. 


DE GASPARIS’S BIOSCOPE--AN INSTRUMENT FOR STUDYING INSECTS. 


they are composed, but it is almost impossible to ob- 
the phases of the normal life of such 
organisms. How, in fact, can we say that we ob- 
Serve the normal life of an organism when, in order 
to examine it, we are obliged to bring within a frac- 
tion of an inch of such an organism an apparatus that 
cannot fail to frighten it? In order to observe the 
normal life of microscopic organisms another instru- 
Ment is therefore necessary, a long-focus microscope 
capable of being used in cases in which the ordinary 


Serve with it 


enough to the object that he is examining without 
running the risk of misinterpreting what he sees The 
apparatus therefore permits of obtaining the com- 
pletest understanding possible of the normal life of 
insects, of the various manifestations of their intelli- 
gence, of their customs and habits, and of their rela- 
tions with each other and the external world. 

The apparatus, which is extremely simple, is shown 
in the first of the accompanying engravings. It is pro- 
vided with a camera lucida to permit of the drawing 


tific surprises. Hatred, anger, joy, and love are de- 
picted in the acts of the infinitely small; we distin- 
guish their weapons and their wounds and observe 
their palpitating viscera through their sides, and see 
their minute bodies, in the last convulsions of the 
agony of death, trembling with a final spasm. 

Ants furnish a particularly interesting field for ob- 
servation. We see, in our various illustrations, an ant 
making its toilet at the entrance of a formieary cov-— 
ered externally with lichens and mosses; a battle be” 
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tween two ants; an ant lacerating the abdomen of a 
fly; two ants sharing a large victim with each other; 
@ sun-struck ant, etc. Spiders are no less curious 
objects for observation. We may see especially, with 
interest, the common leaping spider (Satticus scenicus) 
at the moment at which it is leaping from a fissure 
upon its prey, and remark its preparations previous 
to leaping, etc. 

The struggle for existence among these small organ- 
isms takes on a character of almost human unsocia- 
bleness. The smallest animals present themselves in 
the light of genuine monsters. Their rapid motions, 
evoked by no external cause, reveal their muscular 
power. The environment in which they live appears 
through the apparatus like a landscape with strange 
and fantastic forms, made attractive by multi-colored 
plants of which the transparent structure carries our 
thoughts into other worlds or toward the remote 
epochs of the prehistoric ages of our planet. The bio- 
scope is no less valuable for scrutinizing the life of 
aquatic animals through the sides of an aquarium, or 
even in their natural element. It permits of studying 
bedies aubmitted to very high temperatures, electric 
discharges, etc. In the domain of medicine, it renders 
possible the observation, under a strong magnification, 
of dimly lighted cavities (the larynx, ears, etc.), and 
of formulating a diagnosis in many cases that have 
up to the present been doubtful. 

The bioscope, therefore, cannot fail to give the sci- 
ences of observation a new impulse. It has the advan- 
tage over the microscope of not necessitating a know!l- 
edge of a special technique, delicate and difficult to 
acquire, In this respect it puts scientific observation 





' within reach of the amateur, who, as there are many 


examples to prove, is not to be despised. 
——_————- 0a 

New Besearches on Photographic Photometry. 

at ta BELGIAN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

MM, Carlo Cesari and Cesare Manicardi have re- 
cently made @ very interesting double series of ex- 
periments upon photographic photometry, the results 
they have communicated to the Royal Acad- 
of Sciences, Letters and Arts of Modena, and 
are of too great importance to remain buried in 
the publications of this learned society, since the two 
contrary to the procedure of their 
made it a point to conduct their re 

in the interest of industrial practice. It is 

the resuit of such researches and the method employed 
for obtaining them that we shall endeavor to describe 
in the lines that follow. 
comparison between a standard source of light and 
other luminous source may be effected by making 
& quantitative chemical analysis of a deposit of silver 
reduced upon a sensitized plate through the effect of 
light. In order, however, that the results shal! pre 
sent guarantees of accuracy, the operation must be 
performed very rapidly. 

Tm order to obtain the most favorable conditions 
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MM.. Cesari and Manicardi de- 
a tant time of exposure; and for 

the purpose of obviating the inconvenience of the di- 
versity the images, the photographic objective was 
discarded and replaced by a system of lenses causing 
parallelism of the rays that strike the plate at right 
angles. They also operated without any lens at all and 
caused the light to pass through the round aperture de- 
signed for the objective. In both cases, the results were 
exactly proportional. The first method, however, is 
preferable because it gives a sharper image upon the 
plate. The determination of the quantity of metallic 
silver liberated under the action of a source of light 
may be obtained directly or indirectly. The indirect 
method, instead of making known the quantity of sil- 
yer liberated, shows the quantity that has not been 
reduced. It is based upon the dissolving action of 
hyposulphite of soda. Although it appears to be 
practical and permits of preserving the negative, it pre- 
sents two drawbacks that compelled the experiment- 
ere to discard it. In the first place, there is no cer- 
that two plates contain exactly the same quan- 
of silver, and, in the second, the recovery of such 
requires a long and complicated operation. All 
remains to be done, then, is to ascertain the 
uantity of reduced silver directly. With this object 
m view, the negative is treated with hot nitric acid, 
which converts the silver into nitrate and destroys the 
organic matter—the gelatine of the plate. The whole 
ig then evaporated to dryness on a water-bath, and the 
residuum is taken up by dilute nitric acid. The so- 
‘ution obtained is very well adapted for volumetric 
quantitative analysis, Through treatment with chro- 
mate of potash and hydrochloric acid,. diluted one 
tenth, the results obtained are exact to within about a 
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hundredth of a milligramme. 


About fifty minutes suffice for obtaining the photo- 
results sought. The standard luminous source 
id the source to be studied are photographed under 
identical conditions, and then the deter- 
of the reduced silver is proceeded with. 
following are some of the results obtained with 








Scientific American 


this method. In order to obtain them use was made 
of Capelli plates and a system of biconvex lenses of 2 
centimeters diameter and having a focal distance of 23 
centimeters. A Carcel lamp of 9 English candle power 
was selected as the photometric unit. With this lamp, 
the experiments gave, for the silver reduced, an ap- 
proximate value of 0.002 gramme, say about 0.00022 
gramme per candle. With a gas flame, Bengel tube 
type, at a pressure of 15 millimeters, consuming 105 
liters, and equivalent to the ordinary Carcel lamp pho- 
tometer, there was obtained, in the first experiment, 
0.0019 gramme, in the second, 0.00195 gramme, and, in 
the third, 0.0019 gramme of reduced silver. 

A free bats-wing gas flame, with No. 7 burner, hav- 
ing a pressure of 28 millimeters and a consumption of 
180 liters, and equivalent to the ordinary photometer 
at 1.2 carcel, gave 0.00242 gramme in the first experi- 
ment and 0.0024 gramme in the second. 

A free gas flame, with No. 6 burner, with a pressure 
of 28 millimeters and a consumption of 125 liters, and 
a photometric value of 1 carcel, gave 9.0019 gramme of 
reduced silver in three successive experiments. 

A circular tube gas burner, with a pressure of 28 
millimeters and a consumption of from 200 to 250 
liters, equivalent to a 1.8 carcel photometer, gave 0.0036 
gramme in the first experiment and 0.0035 in two sub- 
sequent ones. Finally a No. 2 Auer burner with a 
mantle 1.5 centimeters in height, a pressure of 30 milli- 
meters, a consumption of 110 liters, and a photometric 
value not exactly determined, gave 0.005 gramme of re- 
duced silver in two experiments and 0.005 in another. 

In the second part of their study, the experimenters 
made a comparison of various flames. For this pur- 
pose they employed panchromatic and orthochromatic 
plates with and without colored screens. The panchro- 
matic plates were of the Lumiére and the orthochro- 
matic ones of the Capelli type. ._The modus operandi 
was slightly changed in order to prevent the rapid al- 
teration of the nitrate. The negative, well washed 
with water, was placed in a porcelain tray containing 
nitric acid concentrated to a maximum, and provided 
with an opaque cover. 

The nitric acid quickly destroyed the greater part 
of the organic matter, even when cold, and left the 
silver intact in the form of nitrate. The liquid thus 
obtained is not very limpid, but is very well adapted 
for volumetric quantitative analysis when it is diluted 
with distilled water. On the other hand, the analyses 
were made in employing a normal solution of chloride 
of sodium as a developing liquid. 

Three experiments were made with the panchromatic 
plates. With the Carcel lamp the deposit of silver was 
respectively, in the three experiments, 0.004158, 0.004163, 
and 0.004161 gramme. 

With a free bats-wing flame (consumption 125 liters, 
and equivalent to 1.5 carcel), the figures were 0.0061, 
0.0063, and 0.00648 gramme of reduced silver. With a 
circular tube gas burner (consumption 200 liters, and 
equivalent to 1.8 carcel), 0.00701, 0.0072, and 0.00739 
gramme of reduced silver were obtained. With an Auer 
mantle burner No. 2 (consumption 110 liters), 0.0225, 
0.02245, and 0.0226 gramme of silver were deposited. 

Two series of three experiments were performed 
with the orthochromatic plates, one with a grass-green 
screen, and the other with a bright orange-yellow one. 
With the first, the Carcel lamp gave respectively 
0.002169, 0.0022 and 0.002142 gramme of reduced silver. 
With the free bats-wing flame (1.5 carcei), the figures 
were 0.0029, 0.00289, and 0.00291. With the circular 
gas burner (1.8 carcel), the figures were 0.0034, 0.00341, 
and 0.003402. Finally, with the Auer No. 2, 0.01001, 
0.01, and 0.010002 gramme of reduced silver were ob- 
tained. 

With the yellow screen, the Carcel lamp permitted 
of obtaining, respectively, in the three experiments, 
a silver deposit of 0.001854, 0.001852, and 9.001855 
gramme. The free bats-wing flame gave 0.002012, 
0.002169, 0.0022, and 0.002142 gramme of reduced silver. 
circular gas burner permitted of obtaining a silver de- 
posit of 0.0031, 0.00314, and 0.003069 gramme. Finally, 
the Auer burner gave 0.0092, 0.009601, and 0.00902 
gramme. 

These experiments were supplemented by some 
others with ordinary plates. In these, as in the pre- 
ceding, three were made with each luminous source. 
The results were not without interest. The Carcel lamp 
gave respective deposits of 0.002 gramme in the three 
experiments; the free bats-wing flame gave 0.0021, 
0.00209, and 0.0021 gramme; the circular gas burner, 
0.0032, 0.00824, and 0.00317; -the Auer burner No. 2, 
0.006, 0.00602, and 0.00589; the free flame of the Bengel 
type (1 carcel), 0.0019, 0.00195, and 0.0019; and, finally, 
another for bats-wing flame (consumption, 180 liters, 
and photometric value 1.2 carcel), 0.0028, 0.00282, and 
0.0028 gramme. 

In all these experiments the pressure of the gas 
was 28 millimeters. Among all the qualities of plates 
employed, those that behaved the best were the pan- 
chromatic ones. In the absence of such plates, it is pos- 
sible to perform the experiments with orthochromatic 

ones with a bright orange-yellow screen, or, if this 
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cannot be had, with a grass-green one; but, in the 
opinion of the experimenters, ordinary plates must be 
absolutely discarded as being capable of giving rise 
to greater deviations. 

The results obtained may be very well represented 
in the form of diagrams of genuine industrial utility, 
although the curves are not absolutely accurate, on 
account of the small number of datum points. The 
accuracy is sufficient, however, for the requirements of 
ordinary and especially industrial practice. 





The Electric Welding of Chain, 
BY LESLIE B. POWELL. 

Electricity, long acknowledged to be the most im- 
portant factor in modern manufacture, is being almost 
daily adapted to new uses, and in most cases revolu- 
tionizes the various processes of previous manufacture. 
Especially is this the case in the recent adaptaticn of 
electric welding to the making of chain, doing away 
entirely with methods thought to be the most modern 
and labor saving; introducing a process that cheapens 
the cost of production, and raises the quality of the 
product. 

To a native of France, Eugene Francois Giraud, be 
longs the honor of first adapting for commercial use 
in the manufacture of chain, the principles underlying 
the science of welding by the electric current. Used 
in connection with M: Giraud’s electric welding ma- 
chine, is his machine for forming links, an ingenious 
and complicated device, into which the wire rod is 
fed and automatically cut and formed into links. As 
each link is being formed, it is hooked through the 
link previously formed, so that the links emerge from 
the chain-making machine cut, formed, and linked to- 
gether ready to weld. 

An important feature of this machine is that the 
links made thereby are absolutely uniform in dimen- 
sion and free from twist, and as the process of weld- 
ing does not in any way alter the shape of the link, 
the result is a chain with every link exactly alike, in- 
creasing its commercial value. 

The links thus formed are fed from the chain-mak- 
ing machine directly into the electric welder, where 
every other link is welded on the first pass through 
the welder, and the alternate links on the second and 
last pass. 

This is necessitated by the fact that the links pre 
sent themselves alternately in horizontal and vertical 
positions, and the welding machine can weld the hori- 
zontal links only. 

The links are so formed in the chain-making ma- 
chine that the two ends of the link to be welded are 
on the side of the link, with a space of probably nor 
over 1-16 of an inch between the ends, which are cut 
at right angles with the length of the rod in such a 
manner that they can be “butted” together to be 
welded, 

As each link reaches the proper position, it is firmly 


seized by jaws, and the ends of the link to be welded. 


brought tightly together. At the same time, two dies 
are operated so as to close on the link at the point 
where it is to be welded; and the moment these two 
dies touch the link, the connection is made, bringing 
the parts of the link between the dies immediately to 
the welding heat. 

By means of the pressure and the heat, the link is 
thus welded in such a manner that the welded portion 
of the link is as perfect as the rest of the link, with 
the exception of a slight ridge formed by the pressure. 

As soon as welded, the link is carried automatically 
forward to a point where, by blows of a die, the ridge 
is reduced to the size of the balance of the link. 

As this latter operation is taking place, the succeed- 
ing link is being welded, and so on indefinitely. 

There are numerous features about this process of 
chain manufacture which tend to make it of extreme 
commercial value. The absolute certainty of the weld, 
and the fact that there is no waste heat, is an import- 
ant item. 

Skilled and high-priced labor will be done away with 
to a great extent, the cost of manufacture greatly re 
duced, and the daily production increased, one welding 
machine turning out about 18,000 links of 5-16-inch 
chain per day, equal to about 2,000 pounds in weight. 

The current required for operating one machine is 
not more than 24 watts per square millimeter of double 
section of material used. 

A great amount of time and money has been spent 
in experimenting, in order to make chain without 
welding, but to no practical avail; but here we have a 
process that guarantees a perfect weld, perfect links, 
and enormous production at a cost which is less than 
the most inferior chain to-day can be made under. 

Steps are now being taken by prominent chain man- 
ufacturers in this country toward installing this pro- 
cess of chain manufacture. 





It is stated that M. Pelletan has signed an order to 
begin building ten defensive submarines. Six of the 
small boats, which will not weigh more than 44 tons, 
will be constructed at Cherbourg and four at Roche- 
fort. 
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IRRIGATION IN SOUTHERN CALIFORNIA. 
BY DAY ALLEN WILLEY. 

As an example of the beneficent results of irrigation 
of desert lands, a project which has been undertaken 
in Southern California is probably one of the most 
notable in America, for its promoters selected a region 
most of which was entirely devoid of vegetation in 
any form, the soil, if it can be called such, not even 
containing enough elements of fertility to nourish the 
sparse vegetation found in the so-called desert of the 
Southwest. Prior to the reclamation of this land, one 
could travel for miles without seeing any vegetation. 

Most of the area referred to forms a part of the 
Colorado Valley, and is situated in San Diego County. 
The head of the canal was located on the river at a 
point seven miles west of Yuma, Arizona, and but a 
short distance from the boundary between California 
and Mexico. Here the elevation is 120 feet above sea 
level, a sufficient altitude to give an average fall of 
from four to six feet to the mile. It was found im- 
possible to construct the waterway in a straight line, 
owing to the topography of the country, and in its 
course it makes a wide detour, passing through a por- 
tion of the Mexican republic. It is unique from the 
fact that it is probably the only international irriga- 
tion canal in the world, the water being used to cul- 
tivate a considerable area in the southern republic. 

Work was not begun until August, 1900. Nearly all 
of the canal was dug by the use of horse excavators 
and land dredges, some of the latter having a capacity 
for removing from 1,000 to 1,500 cubic yards in ten 
hours. As the material taken from the bed was util- 
ized for embankments, such good progress was made 
that farmers in the irrigated district gathered their 
first harvests of grain as early as 1903. An idea of 
the magnitude of the work can be 
gained when it is stated that the main 
canal is at present nearly 100 miles 
in length, with the unusual depth of 
10 feet, while it varies in width from 
100 to 200 feet at the top. These 
dimensions show that it is one of the 
largest water courses of its kind in 
the world, if not the largest artificial 
channel for irrigation purposes. Over 
500 miles of lateral canals have been 
connected with the main canal. These 
vary in size from a ditch a few feet 
in. width, carrying a foot of water, to 
excavations 30 and 40 feet in width, 
with a depth of five feet. 

As in the case of other western ir- 
rigation schemes, as soon as the canal 
was sufficiently completed to allow a 
portion of the territory to be watered, 
connection was made by laterals, and 
the land placed under cultivation. As 
fast as the supply was increased, the 
area served was increased in propor- 
tion, until at present about 150,000 
acres depend entirely for moisture 
upon the system. The land is being 
reclaimed so rapidly that 250,000 acres 
will probably be under cultivation 
within the next two or three years. 
Water began flowing through the sup- 
ply canal in the summer of 1902, so 
that the conversion of the desert into productive ter- 
ritory dates back less than two years. Yet the crops 
of various kinds which are being secured equal in 
quality and quantity those obtained from other irri- 
gated districts which have been tilled for ten years 
and over, which seems to prove that this formation, 
which in a state of nature could not support even the 
coarsest vegetation, is of a high standard of fertility 
when properly irrigated. 

In cultivating the Imperial Valley, as it is called, 
the farms have been divided into small tracts, the 
largest comprising not over 160 acres. It is probably 
due in part to the intensive system of agriculture that 
the results already attained have been so successful. 
Among the field crops which have been raised with 
profit are such cereals as corn, wheat, and barley; 
although barley and wheat do not usually thrive as 
well in specially irrigated soil as when grown on land 
which is naturally watered. Sorghum has also been 
raised successfully, as well as sugar beets. Alfalfa— 
the forage crop which grows so abundantly in other 
irrigated districts—has yielded exceptional crops in 
this valley, and from three to five crops in a year 
can be cut from a single field. Experiments have also 
been made in the culture of rice and cotton with fair 
success, while vegetables and the tree and bush fruits 
which flourish in other portions of California, bid fair 
to yield as largely here. The extent and value of the 


crops thus far secured are shown by the receipts of 
some of the farms, which shave averaged from $60 to 
$75 per acre. 

With the influx of settlers, a condition has arisen 
similar to that on the prairie lands of Louisiana and 
Texas, where the cultivation of rice on such an exten- 
sive scale has been carried on within the last few 
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years. A number of towns have been located in the 
heart of what was formerly the desert, some of them 
having a population of several thousands. These 
towns form the principal markets for the sale of the 
products of the district. The town of Imperial, which 
is the principal shipping point by rail, during the first 
harvest year sent out on an average five carloads of 
wheat and barley daily during the season. 

An interesting feature in connection with the re- 
clamation of this section of the southwestern desert, 
is that the canal system carries a large quantity of 
fertilizing material in solution. The Colorado River, 
passing over many miles of channel which it has cut 
through soft material, in times of high water is filled 
with sediment, as is the Nile at the flood period. 
When its waters are released into the canal, a large 
amount of sediment is carried through the artificial 
waterway, and thus enriches the water which is used 
in the fields. One objection to this deposit is that it 
tends to fill up the bed of the canal, but this is kept 
at a proper depth by dredging. The deposited sedi- 
ment serves to counteract the natural impoverishment 
of the land by cultivation. 

In the southwestern portion of the United States, 
the government has planned some of its most elaborate 
irrigation schemes. Over 120,000,000 acres of arid arid 
semi-arid territory are believed to be available for 
reclamation with suitable water systems, or more than 
fifteen times the present area of irrigated territory. 
Much of this area is suitable for pasturing, and con- 
tains sufficient fertility to produce forests of commer- 
cial timber. Mention has already been made of what 
has been accomplished in the Pecos Valley. It is a 


fact that the products of this valley form the prin- 
cipal traffic of a railroad, built specially to carry them 





The Desert Before Irrigation. Not a Blade of Grass in Sight. 





Bags of Grain Harvested on the Irrigated Field, Awaiting Shipment. 
IRRIGATION IN SOUTHERN CALIFORNIA, 


to market, which is 375 miles in length, and represents 
an investment of $5,000,000. 
ee 

On the morning of September 12 last Encke’s comet 
was rediscovered at the Koennigstuhl Observatory at 
17 minutes past 1. The first observation gave its right 
ascension at 1 hour 46 minutes 16 seconds, and its 
inclination 27 degrees 24 minutes north. At the time 


- it was seen it was about 2 degrees south of Beta Tri- 


anguli, and was moving at the velocity of about one 
minute of time westward in right ascension and of 
eight minutes of arc northward in declination. Its 
course therefore lay due north of the third-magni- 
tude star Delta Andromeda. It was very faint when 
first observed, and was distant 107,000,000 miles from 
the earth, and nearly twice that distance from the sun. 
It is, however, approaching both very rapidly, the 
speed being about one million miles toward the sun, 
and about one and one-half million miles toward the 
earth respectively per Cay. 
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A great convenience around a garage is a pit which 
permits of the workman taking a position under the 
machine and working there with some degree of com- 
fort. Such a luxury cannot be indulged in except 
by those who can afford to go into the pastime ex- 
tensively enough to warrant a regularly equipped es- 
tablishment for the housing of several machines, But 
to answer the same purpose, an inventor has designed 
a specially-arranged pair of pulley blocks with frames 
for seizing the automobile by the hubs, and with these 
the vehicle may be raised and held at any desired 
height above the floor. The device is made in three 
sizes to meet the demands of owners having vehicles of 
varying weights. 
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The First Iron Works in America. 
BY A. BN. COMERS, ¥ 

It is not very widely known that the first iron manu- 
factured in America was from bog ore taken from the 
meadows along Falling Creek, a tributary of the 
James River a few miles below Richmond. 

In 1619 the London Company, the proprietors of the 
colony of Virginia, sent over a Mr. King and one hun- 
dred and fifty skilled iron workers to erect furnaces 
on Falling Creek. These men came chiefly from 
wickshire and Staffordshire, and 
ginia named the village that grew up about their 
works Warwick. The company spent about $200,000 
in the erection of a furnace and opening 
from which for three years they produced a 
ity of iron. Mr. King soon dropped out of 
prise, and a Capt. Bluett superintended the erection 
of the works; but his career was a 
which Jolin Berkeley, son of Sir John 
nobleman of much distinction, succeeded to the super- 
intendency of the establishment, and conducted it 
ably until one day—March 22, 1622—the Indians 
der Opitchapan, a brether of Powhatan, who 
succeeded the latter on his death in 1618, surprised 
village and murdered Berkeley ard one hundred 
fifty men and women, The only survivors of 
village were a boy and a girl, who hid in the 
This terminated the tron industry, and Warwick 
but a name associated with the massacre for a 
time. in 1700 mills were built upon the ruins of 
iron furnace, In those mills was 
flour exported from America, much of it 
South America. From that time on 
rapidly until it became an important manu 
and shipping village, as it was at the head of 
tion. Shortly before the outbreak 
the Revolutionary war, Col. A 
Cary acquired possession of 
estate known as Ampthill, 
on the James River and 
Falling Creek for a distance, 
tate was named after one in 
Col. Cary was an active revolutionist, 
being chairman of the committee that 
drafted the first Bill of Rigtits and 
State Constitution in America, that 
of Virginia. When the war broke out, 
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Warwick and Col. Cary’s milis on 
Falling Creek. It is said that Bene- 
dict Arnold the traitor accompanied 
Tarleton on this voyage. It was an 
act in keeping with the baseness of 
his character to have taken part in 
such retaliation against the patriotic 
Cary. 

The old Ampthill house occupied 
by Col. Cary at the time is etill stand- 
ing, and portions of the ruihs of 
Warwick are to be seen. On my re- 
cent visit to the locality, a rainstorm 
drove me into the old Ampthill 
manor house, where I was kindly re- 
ceived by the present owners, who are 
descendants of the Cary family. The day was a cloudy 
one, and I could do but little with the camera, getting 
only two fairly good views of the site of the old iron 
works and the Cary mills; but a heavy rain prevented 
me from taking the house at Ampthill. 
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The Carrent Supplement. 


The current Surr.tement, No, 1511, opens with an 
article by Mr. Frank C. Perkins on the manufacture of 
carbons in England. Excellent illustrations accom- 
pany the contribution. Mr. Clifford Richardson's vala- 
able paper on the Constitution of Portland Cement 
from a Physico-Chemical Standpoint is concluded. A 
simple German instrument for testing the magnetic 
properties of iron is described and illustrated: Prof. 
N. Monroe Hopkins’ second paper on Sxperimental 
Electro-Chemistry is published. This paper discusses 
in a simple way the theory of electrolytic disassocia- 
tion and osmotic pressure and its measurement. By 
far the most interesting feature of the Surriamenr 
is a controversy between Prof. Wood and Prof. Blond- 
lot. Prof. Wood sharply criticises the methods adopted 
by Blondlot in investigating the N-rays, and, indeed, 
casts doubt on their existence. Prof. Blondlot replies 
in a paper written at the Editor of the Scientific 
American's request. Commander R. EB. Peary writes 
interestingly of his last North Polar trip. Excellent 
pictures accompany the text. Another installment of 
the monograph on “Current Wheels, Their Use in Lift- 
ing Water for Irrigation,” is printed. G. C. Henning 
tells much that is interesting about diamond tools. 
Miss Agnes Clerke contributes a paper of absorbing 
interest, which bears the title “The Procession of the 
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BATTLESHIPS “IDAHO” AND “ MISSISSIPPI.” 
The “Idaho” and “Mississippi” are sister battleships 
that were authorized by act of Congress March 3, 1903, 
which specified that the ships were to have the high- 
est combination of speed, defensive armor, battery 
power, and coal endurance compatible with a displace- 
ment of 13,000 tons. The design of these ships was 
promptly taken up by the Bureau of Construction, and 
on May 27 the Chief Constructor presented to the 
Board on Construction five different scale designs for 
these vessels. On June 10, 1903, the Department adopt- 
ed the report of the Board, which gave a preference 
to the design which is shown in the accompanying iI- 
lustration, and the contract for the two vessels was 
ultimately let to the Cramp & Sons Company, of Phila- 
delphia, where the vessels are now under construction 
Although we are not familiar with the features of 
the alternative designs which were submitted to the 
Board on Construction, it is evident that in the selec- 
tion of the accepted design the Board was influenced 
by the desire to make the two ships conform, as far 
as possible, to the 16,000-ton battleships of the “Con- 
necticut” class, to which they have been compared in 
language, more expressive than nautical, as “smaller 
editions.” A difference of 3,000 tons in the displace- 
ment of two battleships is a large one, of course, and 
involves considerable sacrifice. If the reader will com- 
pare this illustration with views and detailed descrip- 
tions that we have given of the 16,000-ton “Connecti- 
cut,” he will recognize at once most of the changes in 
battery and genera! appearance that have been made. 
In the first place, the length on the waterline has been 
reduced from 450 to 375 feet; the beam is about the 
game, 76 feet 10 inches for the “Connecticut” and 77 
feet for the “Idaho;” and the respective drafts are 24 
feet 6 inches for the “Connecticut” and 24 fect 8 inches 
for the “Idaho.” From this comparison it looks as 
though the under-water body of the “Idaho” must be 
somewhat finer than that of the larger ship. A large 
saving has been made in the engine and boiler-room 
weights, the designed indicated horse-power being re 
duced from 16,500 in the “Connecticut” to 10,000 in the 
“Idaho.” With this, there is a corresponding reduction 
im the space given up to the coal bunkers, the “Con- 
necticut” carrying a maximum of 2,200 tons as against 
1,760 tons on the “Idaho”; but, on the other hand, there 
is @ marked gain in the steaming radius at 10 knots 
per hour, the smaller vessel being able to steam 5,775 
knots as against 5,275 for the “Connecticut.” The esti- 
mated speed on trial, however, of the “Idaho” is but 17 
knots, or one knot less than that of the big ship 
A turther reduction of weights, a very large one in 
itself, is gained in the lowering of the quarter deck 
In the “Connecticut,” the upper deck is continuous 
from stem to stern; in the “Idaho,” it extends from 
the bow to the after end of the central broadside bat- 
téry; at which point the freeboard is reduced by about 
8 feet, or from say 21 to 13 feet. While there is a con- 
siderable loss of accommodation, this cutting down of 
the topsides is accomplished with a very considerable 
lowering of weights, and a consequent increase in sta- 
bility. There is, however, a loss of “command” for the 
after pair of 12-inch guns. Still another reduction has 
been made in the absence of the mainmast, the new 
ships carrying only a foremast, as is the case with 
the “Oregon” class. A reduction has been made in the 
armament, which includes the removal! of four 7-inch 
guns, eight 3-inch guns, six 3-pounders, and four 1- 
pounders. Not only is the weight of these twenty-two 
guns removed, but also the weight of their mounts, 
ammunition hoists, and large stores of ammunition. 
The battery consists of four 12-inch guns, eight 8- 
inch guns, eight 7-inch, twelve 3-inch, twelve 3-pound- 
ers, eight 1-pounders, two 3-inch fleld guns, two machine 
guns, and six Colt automatic guns. The 12-inch guns 
are carried above two main barbettes, protected with 
armor varying from 10 inches to 6 inches in thickness, 
the turret armor varying from 12 inches to 8 inches 
fm thickness, the thinner armor of the barbettes being 
used in the lower portions, where the barbettes are 
protected by the armor plating of the ship. The 8-inch 
gums aré carried in four barbette turrets at the four 
quarters of the ship, the turret armor being 6% and 6 
inches in thickness, and the barbette armor 6 inches 
and 4 inches in thickness, while that of the sub-bar- 
bettes, or that portion which lies behind the 7-inch pro- 
tection of the ship's side armor, is 3% inches in thick- 
ness. Bight 7-inch guns are carried in a central broad- 
side battery, which is protected by 7 inches of armor, 
and they are mounted in recessed ports with semicircu- 
shields that fit closely the port openings. One and 
one-half inch transverse armor walls, or screens, pro- 
ject from the ship’s side between each pair of guns, 
for the purpose of localizing the effects of bursting 
shell. The dozen 3-inch guns are mounted as follows: 
two forward in the bow in sponsons, four upon the 
upper deck, in broadside between the 8-inch gun tur- 
rete. On the superstructure deck are four more guns, 
two forward and two aft, while the remaining two are 
carried at each end of the main bridge. The three- 
pounders and machine guns are distributed through 
the bridges and in the tops. Two 18inch Whitehead 


torpedo discharge tubes complete the armament of these 
very formidable vessels. The ships are protected at the 
waterline by a continuous belt of armor (and, by the 
way, all the heavier armor is of the cemented Krupp 
steel type), which is 9 inehes in thickness at the top 
and 7 inches at the bottom in way of the machinery 
spaces, and this armor reduces toward the ends of the 
ship successively to 7 inches, 5 
inches, and 4 inches in thickness. 


ments of engineering, it would be difficult, if not 
possible, to find a structure which, in spite of the 
parts of which it is made up and the enormous elabora. 
tion of detail that it manifests, is really so 

ly proportioned, or is better fitted to the ends for 
which it was designed. There are some subject, of 
which an illustration will tell more in five Minutes 





The ship's side from the main 
belt to the main deck is pro- 
tected, for nearly two-thirds of 
the ships length amidships, by a 
wall of 7 inches of armor, and 
there are athwartship bulkheads 
also 7 inches in thickness. 

Now, although we consider it 
unfortunate that Congress should 
have limited the size of these two 
particular ships to 13,000 tons, 
preferring to have seen them of 
the same displacement and iden- 
tical in all the features of speed, 
armor, and armament with the 
vessels of the “Connecticut” 
class that are now authorized or 
under construction, it must be 
admitted that the Bureau of 
Construction has turned out a 
most excellent design on a lim- 
ited displacement; for the armor 
protection and the battery power 
of the “Idaho” and “Mississippi” 
are, we consider, fully equal to 
that of any of the largest of the 
foreign battleships that are at 
present being built. For their 
size they are the most effective 
battleships in the United States 
navy. 





THE MODERN BATTLESHIP 
WITHIN AND WITHOUT. 

On the cover of the present is- 
sue we present a striking illus- 
tration of the “Louisiana,” the 
latest and largest of the United 
States battleships, with Admiral 
Farragut’s famous “Hartford” 
introduced in the offing, to show 
the changes wrought in the past 
forty years. In the accompany- 
ing cut is shown in detail the in- 








terior of the “Louisiana.” The 
ship carries four 12-inch, eight 
8-inch, twelve 7-inch guns and a 
numerous battery of smaller 
pieces. She has a 12-inch belt, a 
3-inch protective deck, and excellent protection for her 
batteries. Her speed is 18 knots. She is a sister 
ship to the “Connecticut,” which was fully described 
in our issue of October 1, 1904. 

The story of the complicated character of the inte- 
rior of a modern battleship is one that has grown some- 
what stale in the telling, and it is not the fault of the 
magazine writer and the occasional correspondent of 
Sunday supplements, if the general public is not satis- 
fied that a great battleship or cruiser is complicated 
beyond the power of words to express. 

In saying that the battleship is complicated we must 
be careful to remember that complication does not 
imply confusion; and that in all the practicable achieve- 


Displacement, 13,000 tons. Speed, 17 knot. Coal Supply, 1,75 tons. Armor: Be ined 
Four 12-:nch, eight 8-inch, eight 7-inch, twelve 8 ineh, twenty swaile 


Scientific Am 






NEW BATTLESHIPS “IDAHO” AND “ MISSISIPT’ HOW 


than tongue or pen can explain in an hour; and in 
presenting the accompanying view of the interior of 
one of the latest battleships of the United States navy, 
we shall not attempt to give any elaborate description 
of the vessel, but will leave it to the diagram to tell 
its own story. 

The drawing is what is known as an inboard profile; 
that is to say, it is a vertical, central, longitudinal sec 
tion through the whole length of the ship. The huge 
structure of which we thus obtain an interior view, 
is a little under 450 feet in length from the extreme 
tip of the ram to the end of the rudder. The founda 
tion of the whole is the keel, which is nothing more 
nor less than a deep plate girder, 3 feet 6 inches in 
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depth, extending from the inboard end of the ram 
structure to the rudder post. Bisecting it at every 4 
feet of its length occurs one of the plate girder frames 
or ribs, which extend athwartship, and run up to the 
under edge of the armor shelf, where they are reduced 
to a depth of say from 12 to 18 inches, the frames ex- 
tending up the sides of the ship to the level of the 





compartments, measuring 3% feet in depth by 4 feet in 
length by about 6 feet in width. These compartments 
are absolutely watertight. Above the inner floor or 
platform the central portion of the vessel is taken up by 
the magazines, boiler rooms, and engine rooms. These, 
because of their vast importance, are known as the 
ship's vitals, and great care is taken to protect them 

: against the entrance of heavy 
projectiles of the enemy, and, as 


of the stil} more deadly torpedo. 
The engints and boilers are so 
proportioned as to heiglit that 
they do mot extend above the 
Waterline;' and to protect them 
from plunging shot, or from the 
entrance gf the fragments of 
heavy, high-explosive ‘shells, 
bursting within the ship ‘above 
the waterline, a steel deck, 2 to 
3 inches in thickness, known as 
the protective deck, extends at 
about the level of the waterline 
over the whole of the vitals, and 
is continued in a gently curving 
slope to the ram forward and to 
the stem aft. In the vessel here 
shown this steel deck is 1% 
inches thick on the flat and 3 
inches thick on the slopes. 
Now, the space below the pro- 
tective deck is divided up by a 
large number of transverse, wa- 
ter-tight bulkheads of steel plat- 
ing, there being nineteen of 
these bulkheads altogether. They 
extend from the inner shell of 
the vessel to the under side of 
the protective deck. They are riv- 
eted perfectly water-tight, com- 
munication from compartment 
to compartment being by water- 
tight doors. Forward in the bow 
are the trimming tanks, used to 
assist in bringing the vessel to 
an even keel. Then abaft of the 
collision bulkhead are bread and 
dry provision stores, and the 
construction stores. In the next 
compartment, which is divided 
into three decks, we have on the 
floor of the ship a storeroom for 
torpedo gear, submarine mines, 








fod inches ; Deck, 2% inches; Main turrets, 12 inches ; Secondary turrets, 644 inches. Armament: 
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upper deck. Un the outside of these frames is riveted 


the outer plating of the ship, and upon the inside of 
the frames, extending as high up as the under side of 
the waterline belt, say 4 or 5 feet below the water- 


line, is riveted an inner shell of plating. The space 
between the outer and inner plating is divided up by 
the framee into transverse water-tight chambers 4 feet 
in width, and every one of these spaces is subdivided 
by seven or eight longitudinal plate girders which are 
built into the double bottem, as it is called, parallel 
with the keel and extending, most of them, the entire 
length from stem to stern. Consequently it will be 
seen that the space between the outer and inner shells 
of the ship’s bottom is divided into a great number of 


etc. Above this is the -under- 
water torpedo room, and immedi- 
ately below the protective deck 
are kept the paymaster’s stores 
and life preservers. In the next 
compartment, below on the platform, are the anchor 
gear and chain lockers, and above this the navigator’s 
stores. Passing through the next bulkhead we come 
to the vitals of the ship proper, with the 6-inch gun 
magazines on the floor, the 12-inch magazines and 
handling rooms on the deck above, and above this 
the 14-pounder ammunition and blower rooms, Above 
the magazines,-and resting on the protective deck, is 
the barbette of the forward pair of 12-inch guns, the 
armor and its relative thickness being shown by heavy, 
black lines; while in front of the barbette the heavy 
sloping black line indicates the athwartship sloping 
bulkhead, placed there to prevent raking projectiles 
from passing through the entire structure of the ship. 


far as may be, against the attack | 
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Immediately to the rear of the forward barbette is seer 
the conning tower, with the heavily armored tuke 
which protects the telephones, electric wires, . voice 
tubes, etc., that pass from the tower down below the 
protective deck. In the next compartment, aft of the 
magazines, are the dynamo rooms; and then between 
the next two bulkheads is placed an athwartship coal 
bunker. A similiar coal bunker extends athwartship - 
on the other side of the boiler rooms; and it must be 
a the side of the bofler rooms are 
the wing which run aft for the whole length 
of the bofler rooms and engine rooms. The boiler in- 
stallation om this partichlar ship is entirely of the 
watertube type, and it consists of twenty-four unite 
arranged in six separate water-tight compartments, 
three on each side of the center line of the vessel. Aft 
of the boiler rooms comes the athwartship coal bunker 
above referred to, and then in two separate water- 
tight compartments are the twin-screw engines. Aft 
of the engines in another compartment is contained. a 
complete set of magazines similar to that beneath the 
forward barbette, and above them, resting on the pro- 
tective deck, is the after barbette and turret, with its 
pair of 12-inch guns. Aft of the magazines come more 
compartments, devoted to stores. In the next compart- 
ment, down on the platform, are the fresh-water tanks 
and two trimming tanks, and on the deck above, below 
the protective deck, are, first, the steering-machinery 
room, and then the steering-gear room, each being in a 
separate water-tight compartment. This completes the 
description of the space below the protective deck. 

The protective deck is known more generally among 
seamen as the berth deck. Above that, at a distance 
of about 84% feet, comes the main deck, and 8% feet 
above that the upper deck, while amidships, between 
the two main turrets, is the superstructure, the deck 
of which is known as the superstructure or boat deck. 
The berth deck and main deck are devoted to the living 
accommodations of the officers and crew, the crew 
being amidships and forward, and the officers aft: The 
berth deck, as its name would indicate, is largely de- 
voted to the berthing and general living accommoda- 
tion of the crew. Here are also to be found, in the 
wake of the forward gun turrets, on one side the 
sick bay, and on the other side the refrigerating room 
and ice machine. Aft of that, on the port side, are the 
sick bay, lavatory, dispensary, machinists’. quarters, 
ordnance workshop and blowers; while on the star 
board side are the petty officers’ quarters, the laundry, 
and the drying-room. Then, in the wake of the boiler- 
rooms, on each side of the ship, are coal bunkers which 
add their protection to that of the side armor of. the 
vessel. In the center of the ship are washrooms for 
the crew and firemen. Aft of the coal bunkers on this 
deck come the.officers’ quarters. On both sides of the 
ship are the staterooms of the junior officers, and the 
wardroom staterooms, while between them is a large 
wardroom and dining-room with its pantry. The ex- 
treme aft portion of the berth deck is taken up by 
officers’ lavatories, etc. 

On the main deck above, forward, is.more berthing 
accommodation for the crew, also shower bathé and 
lavatories, while amidships are found the various gal- 
leys for the crew and the officers, arranged between, the 
base of the smokestacks, while amidships in the wings 
of the vessel is more berthing space for the erew. Aft 
on the main deck the space is given up largely to ac 
commodations for the senior officers and for the admi- 
ral, which, by the way, give one an impression more 
of commodiousness than of rich or extravagant fur- 
nishing. Forward, above the conning tower, are the 
pilothouse, chartroom and the room of the command- 
ing officer. In the particular ship shown, the heavier 
guns are mounted on the upper deck, two 12-inch guns. 
in a turret forward and two aft, and eight 8-inch guns 
in four armored turrets, two on each broadside atnid- 
ships. The intermediate battery of twelve ¢-inch guns 
is mounted on the main deck, the guns firing through 
casemates. On this deck are also eight 3-inch guns, 
four forward and four aft; there are also four 3-inch 
guns, mounted in broadside on the upper deck, within 
the superstructure. The new method of emplacing 
guns on our warships, by which it is possible to swing 
the guns around until their muzzles are flush with the 
side of the ship, has the good effect of leaving the side 
of the ship free from projecting objects when the ves- 
sel is in harbor, and of leaving the living spaces of the 
2rew but very slightly obstructed.—Reprinted from 
‘Scientific American Reference Book” of 19065. 


According to the recently published statistics of th 
Milan Association of Silk Manufacturers and Mer- 
chants, there are at the present time 1,065 sitk spin- 
ning mills in Italy. Of this number $46 are silk throw- 
ing factories, with 705,262 spindles at work, and 49050 
idle: 165 silk weaving factories, with 9,703 hand looms 
at work and 159 idle; and 7,459 machine looms at 
work and five idle. Silk manufactories are found in 
nearly every part of Italy, but the principal canters 
are in the provinces of Piedmont, Venice, and Lem- 
bardy. Machine looms are to be found only in Pied- 
mont and Lombardy. 3 
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THE HOW AND WHY OF THE MODERN KEYBOARD.—I. 
BY THR REV. F. W. GALPIN, M.A., F.L.5, 

In the wide range of musical instruments none 
are more popular or more practical than those pro- 
vided with a keyboard; and although, as was shown in 
@ recent paper 
on the Roman 
water organ, 
ihe modern 
keyboard is a 
comparatively 
recent inven- 
tion, yet more 
than seven cen- 
turies have roll- 
ed by since its 
first introduc- 
tion, or rather 
ite reintroduc- 
tion in media- 
val times. We 
purpose to de 
scribe in brief the how and why of this adjunct to our 
music-making, and we begin with the organ, for it was 
to this instrument the keyboard was first applied. The 
illustrations accompanying this article represent types 
to be found in the spiendid educational collection do- 
nated by Mrs. J. Crosby Brown to the Metropolitan 
Museum of Art—which has been so scientifically ar- 
ranged that it is one of the finest of its kind. 

For the loss of the knowledge of the keys of the 
hydraulus or water organ with their tones and semi- 
tones and their light “touch” we have already suggest- 
ed some possible reasons. When the organ reappears 
asap purer worship it is a pneumatic and not a 
hy@raulic instrument. Keyboard there is none; but the 
player pulls a perforated slider called in the old man- 
useripts a “lingua” or tongue, which is placed under 
each pipe or set of pipes and marked with the names 
of the notes represented. An organ of the eleventh 
century thus constructed is shown in Fig. 1, taken from 
an old version of the Scriptures. In the monastic 
church of Winchester, England, such an organ was 
erected toward the close of the tenth century, and in 
& Latin poem written to celebrate this great work 
we are told that “two brethren of concordant spirit 
sit together at the instrument and each controls his 
Own alphabet,” an allusion to the lettered sliders. 

At the beginning of the ‘ 
twelfth century, however, we 
begin to hear of keys— 
small levers which when de- 
pressed push in the wooden 
sliders and when released 
were restored to their origi- 
nal position by means of a 
horn spring; in fact they 
were very similar to the 
key-levers described by Hero 
of Alexandria some fourteen 
hundred years before. The 
flat “touches” of the levers, 
called “lamina,” were now 
marked with the letter of 
the note to which they cor- 
responded and hence arose 
the mame “key” (clavis) 
because the letter gave the 
“clue” or “key” to the par- 
ticular sound required. This 
practice of lettering the keys 
was long continued, appear- 
ing even in the spinet and 
virginals of the sixteenth 
ahd early seventeenth centu- 
ries. The use, however, of 
levers and sliders as organs 
grew in size was found ex- 
ceedingly cumbrous, and it 
soon yielded to an invention 
which was destined not only 
to survive to our own day, 
but to revolutionize the key- 
board and bring it to its 
present effective form. 

Organs of diminutive size, 
called “portatives” because 
they could be carried by the 
performer and played as he 
went, had in early times 
been constructed, and these 
were furnished with valves 
(technically called “pal- 
Tete”) for admitting the 
wind to the pipes instead of 
with alides. At first a small 
T-shaped button, somewhat 
like those of the concertina, 


aced directly below it and 
Kept im place by a little 
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Fig. 8.—An Eighteenth Century Organ. 
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spring; this allowed the wind to pass through a small 
channel to the pipe standing, just behind the button. 
Such a rudimentary keyboard is shown in a painting 
by Mellozzo da Forti (c. 1450) in the National Gallery, 
London, a survival, doubtless, of an older day. For 


Fig. 4.—A Folding Regal of the Sixteenth Century. 


before this the little buttons had been covered with 
thin slips of wood hinged at the further end and form- 
ing the keyboard which is found in all the smaller 
organs of the sixteenth and seventeenth centuries. 
Turning to the interesting and valuable collection of 











Mrs. J. Cros- by Brown in 
the Metro- politan Muse- 
um of Art we find among 
the numer- ous speci- 
mens there gathered a 
great many that will 
serve to illus- trate the stb- 
ject in hand. In Fig. 2 a 
portative or- gan is shown 
and it will be noticed that 
the pipes stand in two 
rows imme diately be- 
hind the keys. This 
is still more Fig. 1.—Organ with clearly seen 
in Figs. 3 Sliders. (Eleventh and 4, which 
give two Century.) forms of the 
rare instru- ment known 


as the regal. In the first instance we have the ordi- 
nary form with large bellows worked alternately to 
supply the wind to the small “reed” pipes, the ends of 
which are seen projecting in a double row in the space 
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Fig. 6.—Eighteenth 
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between the bellows and keyboard. The other instru- 
ment is the folding or Bible regal invented by G. Voll 
in 1576. The principle is the same and the ends of 
the little pipes are distinctly visible, but the whole of 
the pipes and keyboard mechanism can be packed away 
inside the bel- 
lows -case, 
which, when 
closed, was of- 
ten designed 
to give the ap- 
pearance of a 
large book. 
Another and la- 
ter form of 
book organ is 
shown in Fig. 
5. An old post 
tive organ is 
represented in 
Fig. 7% This 
name was 
given to the larger form of the small organs because 
it had to be placed in position before it could be 
played on. It was in a certain sense portable, and the 
reader will observe the iron bands through which the 
carrying poles were put; here, too, the little pins 
which opened the valves of the earlier organs are 
lengthened into long wooden “stickers” communicating 
the action of the key to the valves placed at the bet- 
tom of the case. The two straps projecting from the 
right-hand side are for raising the bellows. 

Now the application of the valve or pallet to the 
larger organs probably took place during the early 
part of the thirteenth century. The mechanism, how- 
ever, required some alteration, as owing to the absence 
of any means of silencing the various rows of pipes, 
such as the later ventils and the stop sliders, it was 
necessary that every pipe should be furnished with a 
valve. A stout rod of wood, therefore, was placed 
beneath the pipes in each row which were to be 
sounded together and the pallets were attached by 
cords to it. As the rod was hinged at the further 
end, on depressing the nearer end the cords pulled 
the pallets open, and, when it was released, strong 
springs closed them again. So great was the force 
required to open the pallets that the ends of the rods 
were struck with the closed fist and the performer 
was aptly called “the or- 
gan-beater.” In Praetor- 
ius’s “Organographia” 
(plate xxv.) we find an il- 
‘ustration of such key- 
boards attached to the cld 
organ at Halberstadt, 
erected in 1361, and in the 
light of later developments 
it is interesting to observe 
that it possessed three 
manuals for the hands and 
@ small pedal-board for the 
feet. In these old organs 
the keys varied from 21% 
to nearly 6 inches in 
breadth because the lower 
key had to represent the 
diameter of the largest 
pipe which stood immedi- 
ately behind it and the size 
of this key regulated that 
of the rest. In the four- 
teenth century, however, 
an important improvement 
was made—wooden rollers 
were used to transmit the 
action of the key in any 
direction right or left; the 
size of the keys, therefore, 
was no longer dependent 
on the size of the pipes, for 
the latter could be placed 
on either side of the organ 
so long as they could be 
reached by the rollers and 
their “pulldowns” or 
“trackers.” Owing to this 
invention we find that in 
the organ built for the 
church of 8S. Aegidius, 
Brunswick, in 1456, thc 
keys were so reduced in 
size that a fifth could be 
struck with the thumb and 
little finger, and in 1499 an 
organ was constructed for 
the same city with a key- 
board whose octave was 
only one note longer than 
at present. In the follow- 
ing century the width was 
further reduced and be 
came identical with the 
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keyboard of the virginal and harpsichord, of which 
we propose to treat in a subsequent paper. The use 
of the tracker and roller-board in an organ of the 
eighteenth century is seen in Fig. 6 Here the pipes 
are no longer placed exactly behind their respective 
keys; and to the present day this mechanism is in 
general use for ordinary organs, though tubular-pneu- 
matic and electric systems have dispensed with most 
of it in the larger instruments. Our present keyboard 





is chromatic, but as will be noticed in Fig. 1, the 
oldest organs were diatonic, though was sometimes 
admitted for the sake of the Gregorian tonality 
At Florence the writer was recently told by an organ- 
builder of a small organ which had come into his pos- 
session from a convent in which the keyboard had no 
sharps or flats; to his shame be it said that hé had 
broken up this valuable relic of the olden days for 
firewood! The first accidental to be admitted after 
the Bh was the F}, then followed Of and Ej and lastly 
G§, but in the lowest part of the keyboard the sharps 
and flats were for a long time frequently omitted, and 
in Fig. 8 is represented an organ of the eighteenth 
century with the lowest of wanting. Of the how and 
why of this we speak hereafter. 
(To be continued.) 
> 0 

Madame Curle’s Youth, 

From the most recent accounts it would indeed seem 
that we are not a little indebted to the parsimony 
which the Minister of Public Instruction, in Russia, 
injected into the appropriations allotted to the experi- 
mental studies in the colleges, for the marvelous dis- 
covery of radium. Mr. Roussakov, a compatriot of 
Mme. Curie, gives, in the Novosti of St. Petersburg, 
some curious details of her youth, as well as interest- 
ing facts concerning her first initiation inte the mys- 
teries of her father’s physical laboratory. 

Mr. Roussakov was a pupil of Mr. Sklodoyska, pro- 
fessor of physics at Warsaw in the Second College or 
“gymnasium” as the Russians call it, and it was in 
this building that the future Mme. Curie was born. 
Prof. Skiodovska was imbued with a passionate love 
for science; he was ready to make any sacrifices for its 
sake, he gave without stint his time, his energy, 
and his money to its cause. In spite of his strictness 
all of his pupils adored him, because they recognized 
in him a rare quality—at all events rare in Russia— 








Fig. 3.—Large Regal (Seventeenth Century). 
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the desire to infuse into his classes the love which he 
cherished for the branch of science which he taught. 

Prof. Sklodovska classed physics among the experi- 
mental sciences. With him theory occupied a second- 
ary place. Literally, he never allowed a lesson to pass 
without improving the opportunity to perform some 
experiments before his pupils, and he constantly de- 
plored the paucity of the resources at the disposition 
of the school laboratory. Even the most essential ap- 
paratus were wanting, not to mention the funds to 
procure the materials consumed. 

The pupils themselves were constant witnesses of 
the disputes that raged between Prof. Sklodovska and 
Mr. Chmourlo, professor at the Lyceum or classical 
branch of the college, . 

Mr. Chmourlo was such a biased partisan of the 
study of the classics that he considered the experi- 
ments in physics but child’s play, useless amusement, 
and deemed the meager sums allotted to the mainte- 
nance of the laboratory as more than sufficient. 

The pupils of Prof. Sklodovska became all the more 
attached to him after they learned that their beloved 
master levied upon the very modest stipend that Rus- 
sia allowed her professors, to obtain the wherewithal 
to cover the expense of the experiments and furnish 
his cherished laboratory. Every leisure moment was 
passed in his physical room; every mundane pleasure 
was strictly eschewed. : 

Where the proper implements were wanting it could 
hardly be expected that funds would be at command 
to pay an assistant, whose duty it should be to keep 
things in order, to do the drudgery, wash the tubes, 
retorts, and alembics after the experiments, and such 
unskilled labor. This thankless task was assumed by 
the little daughter of Prof. Sklodovska, who had evi- 
dently inherited the passionate fondness of her father 
for science. The paternal ,laboratory served her as 
a nursery, and the test tubes and ampulle or flasks 
supplied the place of doils. Of a serious turn and de- 
veloped beyond her age, she passed entire days in the 
laboratory. Protected by a large apron and provided 
with towels, she hustled here and there, setting things 
in order and keeping them in the pink of neatness. 

She seemed to know intuitively the proper place for 
each article, to feel, as it were, just what was needed 
for each experiment, and could even describe the var- 
ious processes. 

It was evident to the pupils visiting the classes that 
this little girl, with her precocious intelligence, exerted 
herself to penetrate into the hidden meaning of the 
ideas her father let fall as crumbs during the lecture. 
On the other hand, the professor adored his little 
daughter, but considered her work in the laboratory 
only as a pastime, an amusement, never suspecting that 
in this early taste for the management of a laboratory 
there could exist the germ of a future scientific career. 
Wiser than he were the almost idolatrous followers, 
for they dubbed the helpful little maid professorowna. 
The time came when Mile. Sklodovska must go to 
school; nevertheless she did not give up her attentions 
to her dear laboratory. At the moment she became 
free from her lessons she rushed to the scenes of her 
chosen labors, where the tubes, retorts, alembics, 
flasks, pumps, and other implements lay around helter- 
skelter awaiting her arrival. 

She soon had everything orderly, arranged in its 
proper place, and in the evening returned with her 
father to assist him in preparing everything that was 
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Fig. 7.— 


necessary for the experiments of the coming morrow. . 

It often happened on these occasions that she had an 
opportunity to hear the whole lecture, for her father 
had the habit of giving a réewmé of the course, 

Little by little the professorowna developed from 
the simple assistant without remuneration into an ade- 
quate aid to the professor, particularly when the fath- 
er, beginning to feel the burdens of age, felt the need 
of some one to prepare the implementa for the lecture. 

Along with her regular studies at the “gymnasium” 
Mile, Skiodovska continued her labors of love beside 
her father in ‘the laboratory. 

The pupils of the professor, even after they had 
passed their examinations and entered into real life, 
never forgot the youthful professorowna. It was no 
surprise to them to learn that she too had passed a 
brilliant examination and, sacrificing. everything for 
her love of physical science, had left Warsaw for Paris, 
where she could better complete her studies, There 
ean scarcely be a doubt that had the Russian govern- 
ment been more liberal toward the maintenance of the 
physical laboratories in its colleges, Prof. Sklodovaka 
would never have taken the care and trouble to initiate 
his daughter into the secrets of science at so ten- 
der an age. What strikes us most in this short notice 
of the youth of Mme. Curie is that if the civil law 
permits the daughter, as it does her brother, to take 








Fig. 2.—Portative Organ. 
possession of the heritage of her father, the laws of 
nature endow her with the same rights regarding the 
intellectual heritage. 

It is much to be regretted, however, that in most 
cases the fathers exclude the daughters from this por- 
tion of their succession, for which many times they 
are more fit than the sons. Fortunately Prof. Sklodov- . 
ska was not of this caste, however, and by proceeding 
upon a path marked out rather by necessity than by 
choice he has given to the world the discoverer of 
radium. 





Portative Organ (Seventeenth Century). 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

ELECTRICAL CABLEWAY-CONVEYER.— 
Cc, Messicn, Jn, Hackensack, N. J. The in- 
ventor's purpose is to provide a telpher trav- 
eling the required rate of speed, about six 
hundred feet per minute. The device is pro- 
vided with grooved wheels baving a good 
bearing-surface on the cable being driven by 
an electric motor of normal speed and to pro- 
vide a pivot near as possible to the level 
of the track which will allow the telpher to 
accommodate itself to vertical variation, 
especially in a cable-tratk, due to its only 
having supports at intervals, without causing 
the load to sway longitudinally as the telpher 
ascends in approaching and descends in re- 
ceding from a support. 





Of Interest to Farmers. 

CULTIVATOR.—J. E. Srracoins, Bear- 
creek, Ala. The object of the invention te 
to produce a cultivator of simple construction 
the hoes or blades whereof may be adjusted 
in a simple manner. The improvement is espe- 
cially applicable in a construction of culti- 
vator involving the use of three hoes. and a 
further object is to provide an arrangement 
for attaching a centrally-disposed hoe. 


TONGUE-8SU PPORT.—H. w. Hartwia, 
Taylor Station, Wis. This support is for 
mowets, self-binding harvesters, 


machine, so as to prevent 
undue #train on their necks, and thereby avoid 
sores, fatigne,. ete. 

COUPLING.—J. W. Buttanx, Jansen, Neb. 
Th this patent the Imvention relates particu- 
larly to improvements in couplings for at- 
taching a traction-engine to a device to be 
drawn—such as a thresbing-machine, separa- 
tor, tender, wagon, or the like—the object 
being to provide a coupling that will automat!- 
cally move te and lock tn closed position. 





Of General Interest. 
THEATER-CHAIR.—E. BH, Winracnine and 
(. J. Bikewrnom, Binghamton, N. ‘Y. The 
chalrs wormally held in rows as usual and 
the ph Bo normally held close to the backs 
of the chairs by tension devices. The chairs 








‘are congt @o that at option of an occu- 
pant ak may be operated, whereupon a 
spring tr the pedestal will act to give the 
body a urn, bringing It at right angles 
to tion, thus opening one row into 
the next,” when all in the rows of a sec- 


tion are’ thus operated series of aisles are ob- 
tained, epabling persons to And easier exit from 
a theater or hall than when ordinary. cbairs 
are used, 

SIPHON-FILLING APPARATUS—L. P. 
Serzien, Kansas City, Mo. This ts a device 
for charging siphon bottles with carbonated 
liquids, and it comprises a peculiar vaivular 
mechaniam which upon being engaged by the 
nossie of the siphon opens the supply of liquid 
allowing it to flow through the siphon in 
through the bottle, and upon relaxing posses- 
sion of the nozzle on the valvular mechanism 
the Mquid supply is automatically closed and 
the vent previously closed by the pressure of 
th siphon nozzle is thereupon opened to allow 


able binder for a bank-check-record book and 
check-book together within the one binder. 

SPOOL ATTACHMENT.—Fannx G. HEN- 
prYx, Springfield, Ohio. In this patent the in- 
vention has ref to attach ts for spools, 
having for its principal objects the prevention 
of waste of thread and the furnishing of means 
for retaining the spool against rolling upon 
surfaces ypon which it may be placed. If the 
spool is loose, as in a work-basket, the thread 
cannot be accidentally unwound. 

FLUSHING DEVICE.—A. C. Davipson, Chi- 
eago, UL This improvement relates to flush- 
ing devices, and more especially to devices con- 
troiled by movable foot-plates operatively con- 
nected with valves for controlling the flow of 
water or other flushing liquid. One object is to 
provide a device of this type which will be 
nearly automatic in action, being set in oper- 
ation by the pressure of the feet of a person 
standing near the basin or hopper to be flushed, 
and which will act automatically to cut off the 
flow of water when pressure upon the foot-plate 
is removed. 

NAVAL ARCHITECTURE—G. F. R. Biocn- 
MANN, Kiel, Germany. No armor has been 
discovered which will effectually protect ma- 
rine vessels against the disastrous effects of 
submarine explosions. Such protection becomes 
more necessary as the weapons for under-water 
attack, such as fixed and movable torpedoes 
and submarine boats, become more highly de- 
veloped and effective for offensive work. The 
invention consists in giving to the ship sev- 
eral (at least two) complete walls or bottoms 
under water, of which, however, not the outer 
skin, but perhaps one of the inner skins, may 
be armor-clad. 

APPARATUS FOR MAKING SHEET- 
GLASS.—J. P. Taytor, Cicero, Ind. In car- 
rying out this invention Mr. Taylor has par- 
tleularly in view an apparatus for forming 
the glass sheet so that both sides of the latter 
will be polished to the same degree. A 
further object is to provide means whereby 
the molten glass may be easily and readily 
conveyed to and deposited on or in a form of 
table or carriage arranged adjacent to the 
Teceptacie carrying the molten glass. Further 
an object Is to force the molten glass from 
the: receptacle through the medium of a charge 
of alr or steam or any gas, and further in 
view means for forming a cushion of air or 








steam in the receptacle or table for the 
sheet, such molten sheet being supported in 
its formation by the cushion of air, steam, 
or any sultable gas or vapor. 

VIOLIN WRIST-BRACE.—J. W. Smirn, 
Wellington, Kan. This invention has ref 


erence to a brace for the wrist when playing 
the violin; and the objects of the improvement 
are, first, to provide a medium to assist the 
pupil ingobtaining the correct position of the 
wrist while playing the violin, and, second, to 
afford facilities for executing the shake. 

CLIP FOR FASTENING SHOE-LACES.— 
R. J. H. Hvuenes, Duquesne, Pa. Theegeneral 
object of the invention is to provide an inex- 
pensive clip which may be quickly applied to 
shoe-laces, which will hold the laces with 
perfect sécurity, so doing away with the 
necessity of tying them in a knot in the or- 
dinary*manner, and which may be easily loos- 
ened to permit the unlacing of the shoes when 
desired. The invention may be used for fas- 
tening other cords. 

MEASURING INSTRUMENT. — L. M. 
Hoper, San Jose, Cal. The Invention relates 





the escape from the nozzle of the “sniff” or 
waste liquid lying in the nozzle outward from 
the siphon valve. 

COMBINED TRUNK AND DESK.—T. Mc- 
Caan, Jn., Homestead, Pa. The object in this 
Instance is to provide a device in. which a trunk 
will serve the usual purposes and having an 
attachment that may be used as a writing- 
desk, ® drawing-board, a reading-table, or the 
like, the attachment being so arranged as to 
fold inte the trunk when not in use, thus re 
suuing in economy of space. 


FISH-HOOK.—W. FE. Kocn, Whitehall, 
N. ¥. The hook ts particularly adapted for 
ustng dead minnows as bait, although live bait 
may be teed With it. The object of the inven- 
tien in to provide in connection with the hook | 
a simple means for keeping the bait in proper | 
position to simulate a live niinnow—that Is, 
with the back up when drawn through the 
water, 4 

DENTAL DILATING-FORCEPS, OR AP- 
PLIANCE FOR DENTAL OR SURGICAL 


to measuring instruments such as shown and 
described in a prior Letters Patent of the 
United States granted to Mr. Hodge. The 
object is to provide an instrument upon which 
is conveniently arranged the lengths, bevels, 
and cuts of rafters, hoppers, etc., and arms 
upon which any two of sald bevels can be 
taken at the same time, together with their 
degree of pitch. 

CASKET-CATCH.—L. Greenstpes, Con 
stantine, Mich. This catch is attached to the 
cover of a casket and co-operates with a bar, 
attached to the main part of the casket. The 
bar Is provided with an opening for reception 
of a tongue and with a eprojection to enter 
the opening. When the cover is placed upon 
the main body of the frame and the tongue 
and the projection thrust through the open- 
ings, the casket parts will be locked together, 
as the projection prevents motion in one di- 
rection, while the tongue prevents upward and 
forward motion. Means are provided by press- 
ing a projection to readily remove the cover. 


GARMENT-FASTENING..__M. W. Fernris, 





USE.-G. H. Parsons, Bast St. Louls, Ill. 
lor, Parsons’ invention is an appliance or im- 
plement adapted for use in distending the! 
moath to facilitate inspection and the per-! 
formance of dental and surgical operations. | 
It ls particularly useful In taking impressions’ 
of the jaws, and especially of aged persons; | 
in setting gold crowns; and for surgical op- 


New York, N. Y¥. One purpose of the inven 
tion is to provide a supporting device with 
means for attachment to a tab, strip, tape, or 
the like and with end bearings or hangers for 
the free passage of a safety-pin attachment of 
any desired type, which bearings wil! afford a 
uniform and firm support for the pins effec- 
tually preventing displacement of the pin or 


erations on the jaw and throat. It aids every any injurious or inconvenient twisting action 


operation in the oral cavity, ench as disease ; 


This device is adapted for use especially in 


of the antrum or extraction of wisdom-teeth connection with hose-supporters or like articles. 


under chloroform, also in removing tonsils ' 
or filling teeth, 

BANK -CHECK, RECORD-BOOK. AND’ 
BINDER.—-M. A. Hown, Tacoma, Wash. The 
Objects of this improvement are, to provide a 
more jeal, ayste fe, and convenient 
form.of bank-check and record-book than the 
stubbbook form now commonly used; to pro-' 
vide a bank-check-record book and a bank-! 
cheek book separated from each other, but 
within one binder, and to provide a detach- 








INDICATOR.—F. J. B. Corperro, New 
York, N. Y. This Invention relates to devices 
for Indicating the time at different points upon 
the earth’s surface, and has for its principal 
object the provision of such a devicé from 
which the desired Information may be readily 
obtained without special computation. The 
indicator is set instantly and the times read 
therefrom without d@ifficuity. It is of great 
utility for educational purposes to clearly 
ijustrate relation of tinie and longitude and 





to business houses to regulate such transac- 
tiqns as sending of cablegrams. 

CLOTHES-LINB HOLDER AND TIGHT- 
ENER.—C. W. Ort, Pittsburg, Kan. The pur- 
pose of this improvement is to provide a form 
of holder and tightener that will serve as a 
convenient reel that may be carried about in 
the hand and also that may be removably at- 
tached to a bracket secured to a post or the 
side of a building and which, further, has a 
means for retaining the line taut when set up 
on the poles and drawn tight. 





Household Utilities, 

TABLE.—W. H. Gispes, Columbia, 8. C. 
The invention relates to improvements in tables 
or desks, the object being to provide a table 
or desk with a _ longitudinally-movable top, 
making it particularly useful for bookkeepers, 
draftsmen, or others, inasmuch as the top, 
with a large book or drawing-paper thereon, 
may be moved along to bring the work into 
proper position for the person sitting at the 
table, thus obviating the necessity of shifting 
his seat. 

ANIMAL-TRAP.—W. H. Harpen, Quitman, 
Ga. The trap is adapted especially for catch- 
ing rats and mice. The object of the invention 
is to produce a trap which is sprung or shut 
automatically by the animal on entering. It 
comprises a removable cage or auxiliary body 
which the animal enters after the trap is shut. 
Automatic arrangement is made for resetting 
trap by the weight of the animal after it has 
passed into the upper body or cage. 

TRAVELING ROCKING-HORSE.—A. Her- 
TEL, Rochester, N. Y. In this patent the in- 
vention has reference to Improvements in trav- 
eling rocking-horses, the object being to provide 
an amusement device of this character of novel 
and simple construction, so arranged as to 
move forward, turn laterally, or to rock with- 
out forward or lateral movement, 





Machines and Mechanical Devices. 

TYPE-WRITING MACHINE.—J. D. Wurirs, 
50 Clanricarde Gardens, London, England. Mr. 
White's objects are to provide a machine to 
afford three times the range of characters af- 
forded by his machine of prior patent. He ac- 
complishes this by modified form of the ma- 
chine, the arrangement being that three char- 
acters follow successively through each longi- 
tudinal row on the type-cylinder and individu- 
ally brought into action by giving the cylinder 
a regulated sliding movement along the axle, 
with which it revolves, and by providing de- 
vices by which the cylinder may be slid from 
one of three positions to the next after each 
printing or spacing stroke and may be so slid 
by a further independent movement of printing 
or spacing. 

LUBRICATING DEVICE 

J. J. Moss, Chicago, Il. The object here is 
to provide a device more especially designed 
for lubricating the journals of car-axles and 
like devices and arranged to insure a continu- 
ous supply of the lubricant to the journal or 
other part to be lubricated, to prevent waste 
of the lubricant by leakage from the oil-retain- 
ing vessel, to render the journal completely 
dust-proof, and reduce to a minimum the jar 
Incident to the running of the journal in the 
box. 


DRIER.—T. ANprEws and 8. J. LoEweEn- 
THAL, Rockaway, N. J. This drier is particu- 
larly designed for drying fabrics of that class 
having a series of rotary cylinders through 
which the heating medium, such as steam, is 
intended to pass. In machines of this charac- 
ter the cylinders are rotated through gear con- 
nections one with another, and owing to the 
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friction, very great power and large amount 
of motive agent is required to operate the 
machine. Further, these cylinders must be 


filled with steam, which results in waste by 
using more steam than is necessary for drying 
purposes. The object of the inventors is to 
avoid the above objections. 


MACHINE FOR SWAGING HEADS ON 
NAIL-BLANKS.—E. Perkins, St. John, New 
Brunswick, Canada. Qne of the principal ob- 
jects of this invention is the provision of sim- 
plified and effective and reliable devices for 
upsetting or swaging the heads on horseshoe- 
blanks, which are fed to such devices in the 
form of a bar or wire previously rolled to con- 
stitute a continuous coil or length of blanks 
connected together head to point successively. 


CHEESE - CUTTER.—RB. 
d'Alene, Idaho. In operation 
ing-lever be in position and it is desired to 
cut from a cheese weighing, say, thirty-two 
pounds a slice of one pound a cut may be 
made through the cheese, the knife raised, and 
the lever be then moved to the right, when the 
cheese will have been moved from the initial 
cut an extent necessary to provide a slice 
of one pound, and the slices may be cut 
successively of any weight by moving the 
cheese-plate a dl to the 
weight of slice desired. 

CIRCULAR-FOLDING MACHINE.-«G. A. 
Wenz and J. McKen, Jr., Bridgeburg, Ontario, 
Canada. In carrying out the present im- 
provement the inventors provide a machine 
whirh wil fold letters or circulars the 
requisite size to enable the same to be in- 
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serted in envelops, sueh folding or creasing 
operation being performed with positiveness, 
ease, and facility. The machine is so con- 
structed that the unfolded circulars will at 


all times when in the receptacle be held in con- 


tact with feeding-rolls on top of machine, 
thereby insuring always an even regular feed 
of the letters or circulars when the machine 
is In operation. 

MACHINE FOR PUNCHING OR SHEAR- 
ING METAL.—R. Norrie, Dalla Dockyard, 
Rangoon, British Burmah, India. In this 
patent the invention relates to improvements 
in machines for cutting metal, and especially 
to those in which a cutting-blade is arranged 
to cut down between two lower stationary 
blades, It further relates to improvements 
in the construction of the upper cutting-blades 
and lower stationary cutting-blades to enable 
the machine to be used to shear out a strip 
of metal or punch out pieces, as desired. 


SUPPORT FOR THROAT-PLATES OF 
SEWING-MACHINES.—F. L. Wuarrtney, Lin- 
coln, Neb. Throat or needle plates of sew- 
ing-machines are made quite thin to accommo- 
date working parts located immediately be- 
neath them. They are hence considerably 
elastic and correspondingly fail to afford firm 
or rigid support for the work being sewed, so 
that the needle encounters more friction in 
plercing the work. In case the needle is 
broken or bent in use it will strike the plate, 
which is liable to be brokea, as well as the 
shuttle. This ts likely to happen, especially 
in machines used for manufacturing purposes. 
Mr. Whitney has devised a support for the 
plate which renders it perfectly rigid, and 
avoids result above indicated. 


PILE-WIRE MOTION FOR 
Beattie, Littlefalls, and A. McKEnprick, 
Paterson, N. J. This pile-wire motion is 
especially adapted for use in wide carpet- 
looms. The principal object is to do away 
with the large and cumbrous grooved wheel 
and the equivalents thereof which are now 
used on all looms of this character and at the 
same time to provide a less complicated mo- 
tion as a substitute for the cam-motion now 
employed which will require less power and 
allow the loom to run at a greater speed ar 
with fewer stoppages, thus increasing the pro 
duction. 

MIXING-MACHINE.—G. M. ANDERSSON and 





LOOMS.—R. 


A. G. AHLSTROoM, Hydepark, Mass. The in 
vention relates to machines employed for 
mixing liquids or plastic materials so as to 


render the mass homogeneous and thoroughly 
blend together the compound elements, and 
its object is to provide details of construction 
for a device, which adapt it for convenient 
use, render it perfect in operation, and enable 


the quick detachment of its several parts to 
facilitate thorough cleansing of the Interior 
of the machine. One type is built for mixing 
cake, which needs hard beating, and it Its 


claimed that it will do its work in one-tenth of 
the time required by hand. 

CUTTING - MACHINE FOR PLASTIC 
MATERIALS.—E. Logan, Philadelphia, Ta. 
Mr. Logan’s Invention relates to machines for 
eutting disks or sections from a sheet of 
plastic material, and is particularly intended 
for cutting biscuit, cakes, or crackers from 
a sheet of dough. The object is to provide 
a machine which will cut a number of disks 
simultaneously and deposit them in a suitable 
receptacle in one operation. The machine has 
a minimum number of operating parts com- 
pact in strueture and attachable to any table 
or other suitable support. 

COTTON-PICKER.—W. W. Hoskins, Vel- 
asco, Texas. An object, among others, in this 
case is to provide a machine in which the 
picking devices slant from their ground ends 
forwardly instead of rearwardly or vertically, 
whereby they come in contact with the top 
of the plant first and pick down, thus havirg 
an upward and backward pull on the plant in 
operation, and also to construct the picking 
devices of a picking-roller and an opposing 
feed-roller correspondingly inclined, and also 
the provision of other means. 

INSTRUMENT FOR PLOTTING GEAR- 
TEETH.—C. F. Moon, Greensboro, N. C. The 
improvement relates to instruments for plot- 
ting gear-teeth, whether external or internal, 
and to marking off circles into subdivisions 
of uniform size. The instrument admits of 
general use, but is of peculiar value to 
architects, engineers, draftsmen, pattern- 
makers, and all other persons who may de- 
sire to divide circles or portions thereof into 
portions separated by radially-disposed lines. 


APPARATUS FOR USE IN POLISHING 
CUT GLASS.—J. J. McCue, Jn., New York, 
N. Y. ‘This apparatus is for use in polishing 
cut glass by means of dipping the article 
in acid. It has been found that polishing 
cut glass by mechanical methods is much less 
efficient than by means of an acid-bath. While 
the tnvention is especially designed for car- 
rying out this process, it is not strictly lim- 
ited thereto and is capable of other uses. 





Pertaining to Vehicles. 

GUIDE-LOOP FOR CHECKREINS.—E. Van 
Dyck, Adams, Mass. This improvement refers 
to gulding-supporis for overdraw-checkreins 
The cbject is to provide details of construction 
for a device which afford means to suitably 
support the rein from the crown-plece of 
harness and enable the introduction of the 
two members of an overdraw-checkrein within 
duplicate guide-loops without disconnecting 





said reins from the driving-bit or requiring 
them to be bisected and joined where cut with 
buckles to permit their loose insertion within 
the loops. 
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FOOT-PROPELLED VEHICLE. — W. J. — 
Sueips, Bedford, Ala. The principal object = 


of this inventor is to provide a vehicle which 
will enable occupants to propel it easily, while 
affording a far greater degree of comfort than 
usually attained in vehicles of this class. 
Further, one which may be easily controlled 
and adapted to be propelled by one or two 
persons, the seats being independently adjust- 
able to facilitate simultaneous effort of two per- 
sons of different sizes In the propulsion of 
the vehicle. 

TIRE-INFLATING PUMP.—S. E. Srencmzr, 
Springville, N. Y. In this patent the inven- 
tion has reference to improvements in pump 


mechanism for inflating the tires of motor- 
vehicles, an object being the provision of a 
pump mechanism that may be detachably con- 
nected to the driving-shaft of the motor and 
operated therefrom to quickly inflate the 


tires. 

FELLY-JOINT.—J. B. HicoinporHam, Aber- 
deen, S. D. In this instance the invention 
relates to an improved device for connecting 
the sections of a wheel-felly so that the neces- 
be exerted on said sections 


sary tension may 

to draw thém forcibly together and produce 
a rigid self-sustaining felly, which with the 
addition of the tire encircling it forms a most 


secure and durable structure. 

SHIFTING-RAIL FASTENER FOR VEHI- 
CLE SEATS.—F. H. Decker, Henderson, Ky. 
This invention consists In certain improvements 
upon the fastener for which Letters Patent of 
the United States were formerly granted to Mr. 
Delker. The present invention has for its 
principal object the provision of a simpler 
fastener than that disclosed in the former 
patent and one which may be more cheaply 
constructed. A further object is to provide 
fastener which cannot be so easily acci- 
centally disengaged and which will operate 
satisfactorily without an aperture in the 
spring-leaf member to weaken It. 


a 





Prime Movers and Their Accessories. 

TURBINE.—C. N. ScHoTTMULLER, Taylor's 
Falls, Minn. In this patent the invention has 
reference to improvements in steam-turbines, 
and an object is the provision of a motor of 
this type that may be operated in either direc- 
tion with an economical use of steam. Two or 
more turbines may be connected together, with 
condensers attached and operated as com- 
pound condensing-engines. 

SHAFT LIQUID-SEAL PACKING.—C. L. 
Cook, Louisville, Ky. In this case the inven- 
tion refers to improvements in packing for 
shaftivg, and particularly the shafting of 
turbine-motors and propeller shafts of steam- 
ships, an object being to provide a novel form 
of packing in which a liquid is employed as 
a packing or sealing medium, rendering the 
packing Impervious to atmospheric pressure. 

ROTARY ENGINE.—I. Severance, Minne- 
apolis, Minn. The object of this inventor is 
to provide an engine arranged to allow con- 
venient reversing to insure a positive working 
of the valves in unison with the rotary motion 
of the piston and to provide a continuous ac- 
tion of the motive agent under initial pressure 
on the piston-heads without the usual cut-off 
for each revolution of the piston. 


Railways and Their Accessories. 


TIE-PLATE.—B. 8. Wasson, Chicago, Il. 
'n this patent the object is to provide a 
piate so constructed that when secured on ajt 


tie it will not buckle or work loose, also pro- 
viding protection for the tie from cutting or 
wear from the rail-base and furnishing a 
means for rigidly securing the plate to a 
tle without danger of splitting the tle. 


need 
and tubing. Would like to correspond with a party 
familiar with the subject. 
River, Mass. 
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on royalty which will be used by every grocer and pro- 
vision man are for sale. Owner in business and need of 


money. Write for particulars. Address H. W. R., Box 
74, Sterling, Mass. 
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ery and tools. Quadriga Manufacturing Company, bb 
South Canal Street, Chicago. 








Marine lron Works. Chicago. Catalogue fres. 
Inquiry No. of or deal- 
ers is Acido Aabidrice Sulfaroso Vinarion” 
AUTOS.—Duryea Power Co., Reading, Pa. 
i 1 —For manufacta f 
andel'?, Ne. 6290. rers of lens- 


“U. 8.” Metal Polish. Indianapolis. Samples free. 


Inquiry N 1.—For makers of for - 
glen oF MD may be opened Walowt having to 


Perforated Metals, Harrington & King Perforating 
Co., Chicago. 
Inquiry No. 508 ore malt smal! gas, 
it id steam and parts for amateu' i to 
4 hep: also of castings or draft forgings in mid 
tor dynamos. 
Handle & Spoke Mchy. Ober Mfg. Co., 0 Bell 8t., 
Chagrin Falis, O. 
guiry Ne. 6293.—For machinery for grinding 
‘a meal. 


In 
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Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 
i ° —For makers of hand Gre en- 
Pg 0 Bawa % by several men ut 
pumps, with hose laid into wells or river. 


Special Machinery to order, manufacturing, metai 
stampings, etc., Brickner Machine Co., Tiffin, Ohio. 


No. 6395.—For manufacturers of small 
tmeninz DS: Good on topecd beer bottle. 


Thermo-piles for electrolytic assays and direct-cur. 
rent work. $8 each. Walsh's Sons & Co., Newark, N. J 


1 Ne, 6296.—For manufacturers of thread 
and dna spool. 


We manufacture tripoli stones of all dimensions, 
disc, cylinders, etc., samples free. Seneca Filter Co., 


Seneca, Mo. 
1 i Ho. C807.—Ser mahers of ema paste- 
board boxes for mailing purposes. 


In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 719 Mutual 
Life Building, Buffalo, New York. 


Tnqniry Ne. 6298.—For turbine water wheels for 
asmalii mill. 


We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 
Inquiry Ne. 6299.—For manufacturers of labels. 
Patented inventions of brass, bronze, composition or 
I placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 
Inquiry Ne. —For manufacturers of and 
ealers in automooiie paren 

The celebrated “ Hornsby-Akroyd” Patent Safety 01) 


Sngine is built by the De La Vergne Machine Company. 
Foot of Bast 138th Street, New York. 


Engetey Neo. 6301.—For manufacturers of sewing 





Literature on the manufacture of vulcanized fiber 


“H” Box No. 18. Fall 


airy Ne. 6303.—For manufacturers of cast- 
lor gue enaine oy inders. 


Patents on a machine being manufactured and sold 


Ne. 6303.—F: manufacturers corru- 
ted rollers. S oF a: of MA 
—T 


Manufacturers of patent articles, dies, metal stamp- 
ing, screw hine work, hard machin. 





Inquiry Ne. 6304.—Ffor makers of rice-milling 
acbinery. 


No. 723,253, telegraph key, stmple, 


For SALE.—Patent 
b} Would with manu- 


and i ai 





COAL, ORE, OR BALLAST CAR.—G. PF. 
Simonton, Vanwert, Ohio. The invention re. 
lates to metallic freight-cars, the same being 
especially adapted for transportation of dump- 
able material—such as coal, ore, and bal- 
last—although it may be employed for 
other classes of dumpable substances. In 
some features the present car is similar to 
the metallic cars disclosed by Mr. Simonton’s 
prior applications for Letters Patent. One 
improvement of the present invention is a 
metallic underframing usable in connection 
with any style of car. Another, is the con- 
struction of the hopper-doors by which ma- 
terial may be discharged in the middie of the 
track, this being especially desirable when 
unloading ballast. 


i 





Designs. 

DESIGN FOR A TOILET-POWDER RE- 
CEPTACLE.—8S. M. Cougats, Orange, N. J. The 
design of this ornamental receptacle for con- 
taining toilet-powder is very neat in appear- 
ance. It shows a receptacle very practical in 
shape for easy and convenient handling in use, 
and in fair proportion to its height the rounded 
article shows a width about double the thick- 
hess 


t 
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DESIGN FOR OIL CLOTH.—N. Krav, New| Inquiry Ne. @313.—For makers of twisted metal 
York, N. Y. The design of this ornamental concrete and expanded meta for fireproofing and con- 


oll-cloth is wholly pictorial, and comprises indi- 
vidual or cluster pictures of children In dis- 
tinctly separated scenes of games, sports, and 
diversions of juvenile life of that kind enjoyed 
almost entirely out of doors. 


NoTe.—-Copies of any of these patents wil! 


facturer on royalty. Address William E. Duncan, Train 
Dispatcher, G. 8. & F. Ry., Macon, Ga. 


6305 botties 
ter, on be same style as the Boglish-made * Codd 
Dall-stoppered bottles.” 7 


mental electro-chemistry by N. Monroe Hopkins. 
for a tintometer 
ical and physical tests and inspection. The Rookery. 


Chicago. 
Tequiry Ne. 6307.—For manufacturers of razor 
jes, t 


Rod Specialties (all metais). Stamping, Spinning, Turn- 
ing and Serew Work. Tin Plating, Nickel Plating, 
Bronzing, etc. 


Inquiry N 
ors th voting machines 
York State. 


over }¢ bh. p. 


make a pump for pumping a weak solution of chlorine 
in Water, without fi. the pump. 
for 


Inquiry No. .—For makers of for soda 


The SCIENTLFIC AMERICAN SUPPLEMENT is publish- 
ng a practical series of illustrated articles on experi- 


juten tester. 


Robert W. Hunt & Co. bureau of consultation, chem. 


Inquiry Ne. 6306.—For Foster's 
to be used in testing 


or dealers in English steel). 
Drawings, Estimates, Tools, Dies, Sheet, Wire and 


The W. 8 Burn Mfg. Co., 


New Haven, Conn. 
Inquiry No. 6308.—For manufacturers of decora- 
ive fines spangies. 


.—For manufacturers of or deal- 
New 


similer to those used in 


Inquiry Neo. 6310.—For machines for making gas 
rom gasoline. 


Inquiry No. 6311.—For a mill for powder 
corice root or any similar hard root. me 


Inquiry Ne. 12.—For toy steam engines and 
“4 dsAt Fut experimental purposes, not to be 


Inquiry Ne. 6314.—For « metal out of which to 
i 


Inquiry No. 631 15. For makers of rug machinery 
manufacturing carpets into rugs; also for 
making machinery. ; 


y Ne. 6316.—For a giass disk 0 or 3 taches 


fequtr: 
a ject- 





be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 


facturers of the 


eter from which to grind a mirror fora 
telescope. 


uring the internal resistance of primary bat- 


ing the internal resistance of battery cells is 
to connect two cells or any number of pairs of 
celis in opposition, and measure their resist- 
ance by a Wheatstone bridge, in the same man- 
ner as any other resistance is measured. The 
cells in opposition send no current into the 
apparatus, and thus are like any other resist- 
ance in opposing the current of the battery of 


the measuring set. 
the mixing of paste for positive and negative 
plates for storage battery. A. The paste for 
coating the positive plates of a storage cell 


of putty with dilute sulphuric acid made by 
slowly pouring one part of concentrated sul- 
oburic acid into four times Its volume of water. 
Be sure to pour the acid into the water slowly 
and with constant stirring. The paste for the 
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(9493) E. L, 8. asks: 1. How can you 
tell from the appearance of copper wire when 
it is burned out? A. You can tell from the 
appearance of copper wire that it has burned 
out. If it has burned out it will not be there. 
any more than a stick of wood or a coal 
still be in existence after it has burned 
A “burn-out” is a melting and burning of 
wire because of heat. 2. What is meant 
the sidereal system? A. The sidereal 
is the portion of celestial space 
the stars, in distinction to the space occupied 
by the sun and the planets, the solar system. 
8. Can you give me some of the theories 
why the planet Mars is red? A. The planet 
Mars is red because its surface is composed 
of red materials, or because its atmosphere 
absorbs the other light waves. 4. Why does 
green wall paper contain arsenic? A. Green 
wall paper contains arsenic when arsenic is 
used as a color to print the paper. Paris 
green is a very beautiful green, and hence 
was frequently used for printing wall papers. 
If Paris green is not used, there will not be 
arsenic in the color. 5. What causes spon- 
taneous combustion? A. A rapid absorption 
of oxygen, sufficiently rapid to injure the ma- 
terial, is spontaneous combustion. It occurs 
with paint oils, principally when cotton rags 
or waste are saturated with a drying oll. 6. 
Will you please tell me the names of the lght- 
est and heaviest metals known, and their 
weights? A. Potassium is the lightest metal, 
with a density of 0.86 to 0.88, and iridium 
is the heaviest metal, with a density of 21.78 
to 22.42, 7. Please explain the working of a 
steam turbine? A. A steam turbine is driven 
by jets of steam striking directly against the 
blades of the rotating parts. 

(9494) W. 0. 8. writes: I am tempted 
to use your valuable paper, to find out if it 
is possible to mold articles out of cement, and 
what substance or composi.ion would have to 
be used to get as clean a cast as articles mold- 
ed out of plaster of Paris. A. It is possible 
and practical to mold hydraulic cement in the 
same manner as plaster of Paris. The cement 
should be finely ground and quickly mixed with 
water, and thick, so as not to run freely, 
pressed into an olled mold the same as with 
i It i longer time to set than 


ees: 


: 





plaster. 
(9495) A. K. 8. writes: In the picture 
of a Panhard going 80 miles an hour, printed 
on front page of your issue of October 22, I 
noticed the wheels appear very elliptical and 
the housing is di d-shaped. Will you Le 
kind enough to explain how this peculiarity 
occurred? Was it due to the fact that the 
whole surface of the plate or film was not ex 
posed simultaneously by the action of the shut 
ter, thus allowing some parts enough time to 
blur, while others did not have time? A. The 
drawing out of the image of a wheel in a snap- 
shot picture is due to the fact that the car 
moved while the picture was being taken. A 
velocity of 80 miles an hour is 117 feet a sec- 
ond. If the exposure were only a hundredth 
of a second, the car moved a foot while the 
shutter acted. The lengths of snapshots are 
very uncertain quantities, and often they are 
longer than the figures on the shutter would 
indicate. A slight friction in the plates will 
make the exposure longer. 

(9496) H. H. says: 1. Please inform 
me of a simple and reliable method of meas- 





teries. A. The simplest method of measur- 


2. Also the formula for 


« made by mixing red lead to the consistency 
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the specific gravity of some of 
als—granting the depth 
A. We have-answered this questi 
in recent years, in this column, 


phere, and at higher pressures the compression 
is less than this. It is not very sensibly 
denser at the depth of the bottom of the 
ocean than at its surface, nor are the metas. 
A body which will sink at the surface of the 
ocean, will continue to sink to its bottom. 
This is known, since the sounding Mnes bri 

up from all bottoms the fine which con- 
sists of minute forms of life 
| and sunk till they rested on 
| There have not been any 
| the sounding line has 
| brought back testimony 
| bottom. The greatest dep 
930 feet, in the South Pacific near 
| Islands. Another depth Japan is 27, 
feet, and one near Porto Rico ts 27,866 
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is the increased pressure for volumes injected 
into a closed vessel filled with water? A, The 
increase of pressure produced by forcing a 
plunger into a closed vessel filled with water 
may be anything which the walls of the vessel 
can stand. This pressure may be increased 


| till the strongest vessel is burst by the water 


pressure, This is known in books upon phys 
ies as hydraulic pressure, and the machine for 
utilizing it is called the Bramah or hydradtic 
press. Pascal stated its law many years ago: 
“Pressure exerted upon an inclosed mass of 
Hquid is transmitted undiminished tn all diree- 
tions, and acts with equal force on equal «ur- 
faces and in a direction at right angles to those 
surfaces." This press is the most powerful 
machine man has ever invented. It hak to 
limit except the strength of the material upon 
which it presses. It is in use for all great 
press work. Owing to the slight compregalbil- 
ity of water as given above, you cannot Inject 
any considerable volume of anything into a 


closed vessel filled with water. It will burst 
the vessel. 
(9601) C. D. C. asks: Would you 


kindly explain the following: A three-speed 
desk fan and a 16-candle-power light are con- 
nected across one side of a three-wire direct- 
current. The fan is connected about 20 feet 
from the light, between it and the source of 
supply, and is turned off. A wireman, think- 
ing the circuit disconnected at the service 
switch, cuts the lamp eord with his pllera, 
when the short circuit ts formed, the fan starts 
and runs until the short circuit ts broken, 








wt the address of the mann- 


Inquiry Na. 
smoothing iron. 


S347 <r 


negative plate is prepared in the same way | 
with litharge. 


What caused the fan to run? A. In the case 
you describe, when the short cirenit was estab- 
lished by cutting the lamp cord, the rush of 





















We have seen lamps burned 
the same circumstances, lamps 
were not turned on at all by a burn-out 
same line near them. 


(9502) G. F. G. asks: Can you make 
clear to me the difference of the terms “force” 
and “energy”? I am studying physics, and 
find difficulty in understanding just what is 
force and what energy. Anything you can fur- 
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about one-half as 
If the electricity for re- 
anything, it is probably not 
2. Can “1900” type dry bat- 
from direct-current genera- 
at 10 volts? A. Any 
reed. Only a direct-cur- 
for charging storage 
cells. 8. How many, 
id they be connected? A. Five 
connected In series and connect- 
a@ynamo. Connect the positive pole 
dynamo to the carbon, and the negative 
sine of the series to be charged. 
possible to connect six in series, 
it take to charge them? A. 
1 how long to continue the 
to say use a voltmeter and 
ther charging produces no fur- 
of voltage in the cells. 
H. P. 8. asks: Will you please 
lanation of the phenomenon which 
tely? I was developing films from 
, and each time I had to tear off a 
, which was attached to the film 
of a silk adhesive strip; each time I 
giow, which followed up the parting 
per and adhesive strip between the 
explanation for it was that there 
ricity formed by the parting of the 
of the two parts. Was I right? A. 
which you 6beerved in pulling a silk 
dry paper was due to the charge 
by friction. There are 
in cold weather, especially. 
he dark, one may see the 
her dry fur. It does 
be necessary to consider it due 
action. 
asks: 1. Can you please 
ugh your “Notes and Que- 
to make a choke coll such 
wireless etelegraphy? A. A 
wound with a wire core, 
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Mayer's “Wireless Teleg- 
send for $2, mailed. 2. 
in how tt stops the waves 
the relay anc battery in- 
coherer A. The action of a 
a@ self-inductive one. The rapidly 
surgings of electric waves is great- 
ind ction of the turns of the 
upon h other. Alternating cur- 
‘frequently controlled by choke colls, 
as direct currents are cut down by rheo- 
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“| THe PoLisHine AND PLATING or METALS. 





ly inform me, through your answer to inguiry 

department, what is the theory of 

light? Or in other words, what use to the bug 

is ite light? A. 

the purpose of the firefly in displaying its light 
ca 
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16mo.; 
pp. 130. Price, $1. 

A revolver in itself is a very useful weapon 

of defense; but unfortunately, many people 

are not able to use it properly. 


DECEMBER 17, 1904. 
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sig an@ research have been described with 
greatest care, thus bringing to the knowledge 
of chemists and pharmacists the latest scien- 
novelties concerning the analysis of food 
products. Several additiona! articles, such as 
those on water, milk, preserves, etc., contain 
new and interesting facts ; while others on sac- 
charimetry, 
sugary substances, are entirely new. Because 
of their clear presentation, the methods here 
Gescribed permit the chemist, with the aid of 
tables and ples, to comprehend 
with the greatest facility the slightly complex 
calculations which belong to these delicate re- 
searches. The book treats successively of 
potable waters, wine, beer, cider, vinegar, alco- 
hols and spirits, milk, butter, cheese, oils, 
meats, cereals, farinaceous products, bread, 
cakes and cake making, coffee, chicory, tea, 
cocoa, chocolate, sugars, preserves, food prod- 
ucts, spices and aromatics, colors employed in 
food materials, etc. Independently of chemical 








the atmosphere as a barometer Goes, | analysis proper, the bacteriological and biblio- 
| graphic parts of the work have been largely 


| added to, and their connection with the former 
articles constitutes a work iadispensable to all 
persons interested in the hygiene of foods. 


Setr-Prorettep Venicres. A _ Practical 
Treatise on the Theory, Construction, 
Operation, Care, and Management of 
All Forms of Automobiles. By James 
BE. Homans, A.M. New York: Theo- 
dore Audel & Co., 1904. 8vo.; pp. 
672. Price, $2. 

An excellent book, dealing with the practical 





It is the ob-| Side of the construction and operation of avto- 


ject of the present little book to give such in-| ™obiles. We do not know of any more useful 
structions as will enable anyone to select,|0ok for those who wish to understand the 


sight, and fire a revolver. The book deals with |mechanism of various types of sutomobiles. 


the competitions at Bisley, England, stage 


shooting, trick shooting, etc. 


A Manual for the Electroplater, Giv- 
ing Modern Methods of Polishing, 
Plating, Buffing, Oxidizing, and Lac- 
quering Metals, for the Progressive | 
Workman. By Herbert J. Hawkins. 
Chicago: Hazlitt & Walker, 1904. 
12mo.; pp. 355. Price, $2. 

There is considerable call for a new work | 
on plating, to deal with the conditions as we | 
now find them. It is a thoroughly practical | 
work, giving valuable rules and formule. It 
is a book which should be welcomed by all | 
electroplaters. 


ELecTricaL ENGINEERING For StupENTs. By | 





8. R. Bottone. London: Guilbert Pit- 
man, 1904. 16mo.; pp. 153. Price, | 
80 cents. 


The works of Mr. Bottone have been num- 
erous, and have proved very helpful to the 
amateur. The present volume will prove no} 
exception to the rule. It is divided into two) 
parts, the first dealing with magnetism and 
magnetic apparatus, while the second part 
treats of static electrical instruments. The | 
book will be of particular value to those who) 
are desirous of obtaining practical knowledge | 
of electrical work, and find themselves ham- 
pered by their inability to see or to make the | 
instruments of which they read in textbooks. 


LeTTers ON THE Diseases or PLANTs. By 
N. A. Cobb. Sydney, Australia: The 
Government of the State of New) 
South Wales, 1904. Pp. 133. 

This book is reprinted from the Agricultural 

Gazette of New South Wales, with additions 

and emendations. There are over 150 original 

illustrations and 7 original colored plates, to- 
gether with 4 plates copied from various au- 
thors. It is a very creditable production. 


Tue Pustirication or Sewace. Being 2a, 
Brief Account of the Scientific Prin- 
ciples of Sewage Purification ,and 
Their Practical Application. By Sid- 
ney Barwise, M.D. (Lond.), B.Sc., 
M.R.C.S., D.P.H. (Camb.) With nu- 
merous illustrations and diagrams. 
New York: D. Van Nostrand Com- 
pany; London: Crosby Lockwood & 
Son, 1904. 8vo.; pp. 240. Price, 
$3.50. 

The progress which has been made during 

the last few years, more particularly in the 

mechancal arrangements for making percolat- 
ing filters automatic and in the distribution 
of sewage, has necessitated the rewriting of 
the present work so as to bring It up to date. 

This work is written by an English medica! 

health officer, and it shows painstaking care 

in its preparation. It will be useful to all 
sanitary engineers and bacterlologists. 


ANALYse pes Matitres ALIMENTAIRES ET 
Recuercuse pe Leurs FALSIFICATIONS. 
By Ch. Girard, Director of the Mu- 
nicipal Laboratory of Paris, in col- 
laboration with MM. Sanglé-Ferriére 
and De Brévans, Sub-Chiefs of the 
Municipal Laboratory, and MM. Tru- 
chon, V. Genin, Pons, De Raczkowski, 
Leys, Froideveaux, Cuniasse and La- 
faye, Chemists of the Municipal 
Laboratory. Paris: Vve. Ch. Dunod, 
1904. 8vo.; pp. 872, with illustrations. 


present, or second, edition of this vol- 
wme contains some 200 pages more than the 
first edition; and besides the original articles 
by MM. Bordas, Sagiier, Ladan-Bockairy, Rob- 
to, and P. Girard, which were published In the 
edition, there is much supplementary 








terta!, in which the latest metboda of anely- 





The present is a revised edition, and it con- 
tains complete illustrated descriptions of the 
latest American automobiles and auto novel- 
ties. 


An INTRODUCTION TO THE MopERN THEORY 
or Equations. By Florian Cajori, Ph. 
D. New York: The Macmillan Com- 
pany, 1904. 12mo.; pp. 239. Price, 
$1.75. 

Most textbooks, particularly on mathemati- 
cal subjects, can hardly be called books of in- 
struction, as they seem to take it for granted 
that the student is thoroughly familiar with 
the subject, instead of taking the position that 
the student is ignorant of the subject and all 
details thereof must be explained to him. Dr. 
Cajori is known as a man who writes clearly 
and interestingly on subjects of difficult na- 
ture. His present work is no exception to this 
rule; the arrangement is new, and while the 
subject-matter is of course old, his handling 
of it is quite different from the usual. Partic- 
ular attention is paid to exercises, making the 
subject more concrete. The Galois theory of 
equations, which is usually found by the be- 
ginner quite difficult of comprehension, is spe- 
clally dealt with. 


L’Ozone eT SES APPLICATIONS INDUSTRI- 
ELLES. By H. de la Coux, Engineer, 
Chemist, and Inspector of Technical 
Instruction for the Minister of Com- 
merce. Paris: Vve. Ch. Dunod, 1904. 
8vo.; pp. 557; 159 figures. Price, 
$4.50. 

In this new work M. de la Coux, after hav- 
ing described ozone in its physiological and 
therapeutic role, studies its methods of prepa- 
ration, and treats of the considerations which 
inf e its ic preparation. The new 
industrial ozone generators are also described. 
There are some remarkable properties shown 
by this gas from the chemical point of view. 
Certain of these are utilised in the preparation 
of particular products, which the author ac- 
quaints us with. Ozone acts energetically on 
microbes, and the sterilization of water, air, 
and various other substances is obtained with 
it. Each of these subjects has been the object 
of a special article, showing the complete pro 
cesses and installations involved. The applica- 
tion of ozone to the treatment of brandies, 
spirits, and wines, to the manufacture of vine- 
gar and cider, and to distillation, Is also thor- 
oughly described. Its use for the whitening of 
textile fibers, tissues, paper, straw, wax, feath- 
ers, etc., is described at length, as well as its 
use in starch making and in the manufacture 
of dextrines. After having gone thoroughly 
over the subject of the use of ozone in the 
manufacture of oils, greases, soap, varnish, 
lacquer, ete., its use is also described in the 
preparation of perfumes and coloring mate- 
rials, and In dyeing. Among other uses to 
which ozone is being put are its employment in 
silkworm culture, in the aging of woods, in 
bleaching, the disinfection and sterilization of 
linen and tissues, and In photography. Final- 
ly, the analysis of ozone, which is so useful 
in the contro! of these various operations, has 
been very completely described from the quali- 
tative and quantitative point of view. 

THe Srupy or American Coats. By Wil- 
liam Jasper Nicolls, M.Am.Soc.C.E. 
Philadelphia and London: J. B. Lip- 
pincott Company, 1904. 8vo.; pp. 
396. Price, $2. 

Primarily this work ts designed for those 
who wish to be informed on the subject of 
coal without searching through scattered pub- 
lications. The writer has gathered the mate- 
rial trom every available source, and has added 
it to his practical knowledge gained by expe- 
rience In the coal fields of Pennsylvania. The 
book is an interesting one, and deals with the 





the] origin, development, 








transportation, and con- 
sumption of coal. The whole range of the 
subject is dealt with, from the theories of the 
origin of coal and the geology to the by-prod- 
ucts. It is very interesting, and its usefulness 
is not confined to operators, miners, dealers, 
and carriers; but to the multitude of consum- 
ers—the American people. 


NOTES ON THE COMPOSITION OF SCIENTIFIC 
Papers. By T. Clifford Allbutt, M.A. 
London: Macmillan & Co., Ltd.; New 
York: The Macmillan Company, 1904. 
12mo.; pp. 154. Price, $1. 

While this is primarily intended as an aid 
to students in writing scientific theses, many 
of our popular writers of fiction and of fact 
might profitably consider the principles and 
the methods here laid down. It is a really ex- 


cellent little “preachment,” as Fra Elbertus 
would say. 
Optica TABLES AND Data. For the Use 


of Opticians. By Silvanus P. Thomp- 
son, D.Sc., F.R.S. London: E. & F. 
N. Spon, Ltd.; New York: Spon & 
Chamberlain, 1900. Price, $2.50. 
As its title indicates, a compilation of tables 
and information for opticians and others, in 
notebook form. 


Tue Acapemic REVIEW oF ARITHMETIC 
WITH QUESTIONS AND Prosiems. By 
Guy E. Transue. Clarksville, Mich.: 
G. E. Transue, 1902. 12mo.; pp. 281. 

This book has been written for review pur- 
poses only, and it contains the pith of all the 
best arithmetical works which have come to the 
author's notice. The first part of the book is 
devoted to the science of the subject and analy- 
sis of processes, and the second part to me- 
chanics-and business. A new method of finding 
the exact divisors of any given numbers will 
be found most useful. Simple mechanical draw- 
ing, with practical measurements and consider- 
able data of value to those interested in the 
mechanical trades, will also be found In its 
pages, as well as a considerable amount of in- 
formation on the making of notes, figuring of 
interest, etc. 


CARBURATION ET COMBUSTION DANS LES 
Moteurs a Atcoor. By E. Sorel. 
Paris: Vve. Ch. Dunod, 1904. 8vo.; 
pp. 280. Price, $2.50. 

Much has been said, pro and con, regarding 
the employment of alcohol in explosive motors. 
Its adherents deciare that it can be substituted 
for gasoline in any motor, and that it does not 
leave any disagreeable odor or produce any 
smoke. Its detractors claim that it produces 
acids which attack the cylinders and valves, 
causing the latter to stick to their seats after 
the motor has cooled off. These praises and re- 
proaches are not well founded. All depends on 
the circumstances under which it is used, and 
the method of producing the mixture of air and 
the combustible. M. E. Sorel, in this new 
work, indicates the conditions under which 
alcohol can be successfully used. He compares 
alcohol with the other hydrocarbons, and then 
studies various parts of the motors, especially 
the carbureters, which influence its use. Finally 
he makes known the laws which govern the 
ph na of ¢ tion, and which are gen- 
erally not well understood by the constructors 
of this type of motor. The book has complete 
tables of the various fuels used in automobile 
motors, and of their conditions at different tem- 
peratures. The temperature of vaporization 
of these fuels is gone into very thoroughly. 
Many other points that bear on the subject are 
discussed. The book will be found most valu- 
able to constructors of explosive motors of all 
types. 

ELEMENTS OF MECHANICAL DRAWING, THEIR 
APPLICATION, AND A COURSE IN ME- 
CHANICAL DRAWING FOR ENGINEERING 





Srupents. By Alfred Pierce Jami- 
son, M.E. New York: John Wiley & 
Sons, 1904. 8vo.; pp. 226. Price, 
$2.50. 


This textbook is intended to give the student 
such knowledge as will prepare him for a course 
in engineering, besides aiding him In obtaining 
sufficient practice in drawing to qualify him to 
do ordinary commercial drafting. The text 
is amply illustrated with samples of lettering, 
sample plates, descriptions of instruments, and 
the like. It is written largely in the form of 
problems and their solutions and there are also 
chapters on mechanical execution of drawings, 
sketching, color work, and the reproduction of 
drawings. The chapter on projection goes inte 
the subject thoroughly, yet concisely. The 
book, as a whole, is a complete handbook for 
draftsmen. 

Ervupe Tuforrqve ves ALLIAGES METAL- 
Ligves. By Leon Guillet. Paris: Vve. 
Ch. Dunod, 1904. 8vo.; pp. 232; 117 
illustrations. Price, $2.75. 

Alloys have, from an industrial point of view, 
a considerable importance ; it is, in fact, rarely 
that metals are employed in their pure state. 
Recent researches on alloys have shown that 
physical, chemical, and mechanical properties 
of these products depend essentially on the 
state of the different metals that enter into the 
compound. It is, therefore, of great interest to 
determine exactly this state. The aim of the 
present work is to study the different methods 
which will lead to this knowledge, to show al! 
the conclusions that have already been drawn 
from such knowledge, and to describe the dif. 
ferent alloys utilized in the industries. The 

(Continued on page 448) 
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work is essentially theoretical in character, the 
author having recalled the law of phases on 
which the theory of alloys ls based. In the fol- 
lowing chapters he has studied the curves of 
fustbility and of cooling, microscopic metallog- 
raphy, etc. ; in fact, all the methods which con- 
duce to clearing up the constitution of metal- 
lurgical products. Each chapter contains three 
divisions, which give: (1) the principle; (2) 
the methods; and (3) the examples. The exam 
ples have been drawn in every instance from 
important works treating of siderurgieal prod 
ucts, and to which are attached particularly the 
names of MM. Le Chateller, Osmond, and Had- 
field. 


History or Compostne Macuines. By 
John S. Thompson. Chicago: The In- 
land Printer Company, 1904. 12mo.; 
Ha 200; fully illustrated. Price, 

3. 

This book gives a good description of almost 
every typesetting machine of any importance 
which has come into practical use, Over sixty 
different bines and pr for setting type 
mechanically are tlustrated and described, and 
the entire art of mechanical typesetting is re- 
viewed in detail. The book will be found most 
valuable by all printers and others who have 
to do with printing, as a historical and refer- 
ence work. It is completed by an accurate list 
of all patents, both British end American, 
which in any way relate to the subject. The 
book is extremely well tMustrated with some 
fifty haif-tone plates. 


Srouies or Inventors. By Ruasell Double- 
day. New York: Doubleday, Page & 
Co., 1904. 8vo.; pp. 221; 33 illustra- 
tions. Price, $1.25. 

This book tells in a graphic way the inter- 
esting adventures of inventors and engineers, 
many of which adventures are incidents and 
personal experiences. Most well-known mod- 
ern inventions, which are now in, or are rap- 
idly coming into common use, are illustrated 
and described. Marconi and wireless telegra- 
phy ; Santos-Dumont and his flying machines ; 
fast trains and their operation; automobiles 
and their various uses ; steamboats, submarines, 
and lifecaving apparatus are among the sub- 
Jeeta touched upon. Other interesting stories 
are told of bridge builders and some of their 
achievements, while artificial ice-making, long- 
distance telephony, and moving pictures anu 
typesetting machines each come in for a good 
share of descriptive matter. The book is well 
itustrated with fine half-tone plates reproduced 
from the Scimnwrivic American and the Book- 
lovers’ and Holiday magazines. It wil! be 
found most interesting reading by all who wish 
to learn the romance of invention. 


Exreaiments Wirn AvTeRNate CURRENTS 
or Hien Porentian ann Hien Fue- 
quency. By Nikola Tesla. New 
York: McGraw Publishing Company, 

’ 1904. 12mo.; pp. 162. Price, $1. 
This book consists of a lecture delivered be- 
fore the Institution of Electrical Engineers at 

London, in which are described some Interest- 

ing experiments of the author on high potential 

and high frequency currents. An appendix 
contains an article on the transmission of elec 
trical energy without wires, which was written 
as the reauit of experiments by Tesla with this 
end in view. The Appendix is illustrated with 
photographs of the author's experimental labor- 
atory in Colorado and transmitting tower on 
Long Island for wireless telegraphy. 


La Pratica petna Fonperta. By Aurelio 
Aurell. Milan: Ulrico Hoepli, 1904. 
8vo.; pp. 7566; 528 illustrations. Price, 

This volume forms a very complete treatise 

of Italian foundry practice as exemplified by 
some of the best Italian founders. The author 
has bad a large experience in foundry work in 
the Grande Fonderia della Societa degli Alti 
Forni, and in other Italian foundries, and the 
results of this experience he has set forth very 
clearly in the present volume. The work is 
divided into fifteen chapters. The opening chap- 
ters treat of different kinds of steel and 
the various tests of steel, both mechan 
feal and chemical. The different meth 
oda used in casting, refining, and treating 
steel are gone into at great length, and consid- 
erable attention is given to the manufacture 
of models from which to make castings. The 
work is very thoroughly illustrated by dia- 
grama, and it also containe tables giving the 
composition of different steels, It will be found 
most useful by alfpersons whe have to do with 
the steel industry. 


Scarrotpine. A Treatise on the Design 
and Erection of Scaffolds, Gantries, 
and Stagings. By A. G. H. Thatcher, 
Buliding Surveyor. London: E. P. 
Batsford, 1904. New York: D. Van 
Nostrand Company. &vo.; pp. 185; 
152 illustrations, Price, $2 

The practice of allowing workmen to erect 
scaffolds without the ald of expert surervision 
is atrongly to be deprecated. The architect, 
builder, or clerk of works should always be 
held responsible for their erection. The risk 
of defective or unsafe work would thereby be 
minimized, and there would be found an econ- 
othy- of both labor and material. The author 
has efdeavored in this work to give practical 

-of construction, and yet the theory of 

has also been treated in terms 

in the buliding trade.. The 
‘ of various kinds of scaffolds, scat- 
folds for special purposes, shoring and under- 









pinning, timber, cordage and knots, the trans- 
port of material, the stability and strength of 
scaffolds, and scaffold accessories and their 
use. The prevention of accidents and the laws 
affecting scaffolding are also discussed. Be- 
sides diag the book contains 
six full-page plates reproduced from photo 
graphs of actual constructions, 


TRATTATO pr CHIMICA INORGANICA GEN- 
ERALE © APPLICATA ALL’ [NpUsTRIA. By 
Dott. E. Molinari. Milan: Ulrico Hoe- 
pli, 1904. 8vo.; pp. 693; 178 illustra- 
tions. Price, $5. 

This book treats of the preparation and man- 
ufacture of different chemicals. All the latest 
processes are described in detail in the second 
part of the work, while the first part is theoret- 
leal im character, and describes numerous lab- 
oratory experiments in connection with the 
preparation of various substances and gases. 
Like most of the volumes published by the 
Hoepli establishment, this one is exceedingly 
thorough and complete in dealing with the 
subject in hand. It will be found of great 
use to all_morganic chemists who are engaged 
in industrial work. 


ALTERNATING CUBRENT ENGINEERING. By 
EB. B. Raymond. New York: D. Van 
Nostrand Company, 1904. 12mo.; pp. 
232; 102 illustrations. Price, $2.50. 

Most of the treatises on alternating current 

engineering require a knowledge of calculus on 
the part of the reader, and the few works 
which avoid the use of calculus are only too 
apt to be filled with difficult algebraic prob- 
lems. To the large number of young men who 
enter electrical lines of work without a tech 
nical education, such books are valueless. Mr. 
Raymond in his present work has realized the 
importance of avoiding all complex explana- 
tions, and the book is written in a very simple 
and clear style. The first part of the book 
explains the general laws of magnetism as ap- 
plied to alternating work, and the second part 
deals with alternating apparatus describing 
the principles of design and operation, and giv- 
ing the best methods of test. 


Tue WATERPROOFING or Fasrics. By Dr. 
S. Mieckinski. Translated from the 
German by Arthur Morris and Her- | 
bert Robson, B.Sc. New York: D. Van 
Nostrand Company; London: Scott, 
Greenwood & Co., 1903. 16mo.; pp. 
104. Price, $2.50. 

There is hardly a single phase of technology 
that does not have its literature. There has 
been a great demand for literature on water 
proofing, but the supply is meager, so that any 
contribution to the subject will be warmly wel- 
comed. The author has performed his task 
in such a manner that the product will be 
useful to those who are interested in the man 
ufacture of impermeable fabrics. The list of 
waterproof paints is an excellent and 
formulas are given. 
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SrectaL Mernop in ELEMENTARY SCIENCE 
ror THe Common Scnoo.t. By Charles 
A. MeMurray, Ph.D. New York: The 
Macmillan Company, 1904. 8vo.; pp. 
275. Price, 75 cents. 

This book should be read by all teachers of 
natural science, as it contains many very good 
ideas, which will be found most helpful as 
an aid in the instruction of classes. The book 
goes into the history and aim of science teach- 
ing, and helps the teacher plan a course of 
study and simplify it as much as possible. The 
basis for selecting and arranging topics for the 
course of study its thoroughly discussed, as 
well as the gradual approaches to science, and 
the application of science to life. Method in 
science lessons is insisted upon, and the teach- 
er is aided in obtaining this by means of sev- 
eral Illustrative lessons and a complete outline 
of a course of study. The work is completed 
by a list of books which have been found 
valuable In selence teaching. 


Les Ricuesses MINERALES DE LA NOUVELLE- 
Cartoon. By M. E. Glasser, Inge- 
nieur au Corps des Mines. Paris: Vve. 
Ch. Dunod, 1904. 8vo.; pp. 560; 6 
plates. Price, $3. 

M. E. Glasser, who was sent by the Minister 

of Colonies to study the mineral resources of 

New Caledonja, bas given a very complete 

account of the same in his present report. 

After having discussed the general geological 

formations that are to be found in different 

parts of New Caledonia, the author makes 
known, for each class of mineral products, 
what are the sources of supply, the amount 
of development that has been done, and the 
industrial conditions under which the mines 
are exploited, as well as the development to 
which they appear capable of attaining. Nick- 
el, cobalt, chrome, iron, copper, gold, coal, 
ete., are thus successfully reviewed. The au 

thor ends his volume, which is completed by a 

number of plates showing the mineral depos- 

its, by considerations regarding the future of 
these mines and the measures to be taken in 
securing their values. 

Supsect List or Works ON BULectaiciry, 
MAGNETISM, AND ELecrro-TECHNICcs IN 
THE LipRary or THE ENGLISH PATENT 
Orrice. London: The Patent Office, 
1904. Price, 25 cents. 

This Mast consists of two parts, as follows: 
a general alphabet of subject headings, with 
entries In chronological order of the works ar- 
ranged under these headings; and a key or a 
summary of these headings shown in class or- 
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der. The have to deal with the 
contents of the works catalogued, and do not 
give necessarily the title pages, which are 
oftem misleading. The entries under the head- 
ings are arranged in chronological order, which 
will be found of considerable assistance to the 
investigation of matters of historical interest. 

The list comprises some 2,374 works, represent 

ing 3,792 volumes. The entries in the cata- 

logues relating to these works are 2,948, and 
are distributed under 307 headings and sub- 
headings. 

Hoisting Macuinery. Including the Hle 
ments of Crane Construction and De- 
scriptions of the Various Types of 
Cranes in Use. By Joseph Horner. 
Philadelphia: J. B. Lippincott Com- 
pany, 1903. 12mo.; pp. 252; 215 en- 
gravings. Price, $3 net. 

This treatise is in four sections. Section 1 
deals with the elements of crane construction ; 
section 2, with the methods of operation; sec- 
tion 3, with the materials used in cranes, and 
their specific application; and section 4 with 
the various types of cranes, both hand and 
power. A full consideration of all the types 
now in use would require several large vol- 
umes; to present in concise form the leading 
features of those most In use has been the 
aim of the writer. By thus keeping the work 
within moderate limits, its value as a practi- 
cal bandbook has been enhanced, and refer- 
ence facilitated. 


Twenty-SixtH ANNUAL REPORT OF THE 
State Boarp or HEALTH OF THE STATE 
or Connecticut. For the Year 1903. 
New Haven, Conn.: The Tuttle, More- 
house & Taylor Company, 1904. 

While this public document should be of par- 
ticular interest to the people of the Nutmeg 
State, its statistics and records are capable of 
a much wider and more general application. 
Subjects such as “The Death Rate Not a Cri- 
terion of Public Hygiene,” “Water Filtration,” 
and “The Influence of Vaccination on Human 
Life,” should claim the attention of every 
member of a civilized community. The Report 
includes the registration records for 1902 re- 
lating to births, marriages, deaths, and 4dl- 
vorces, 


Rapio-Activiry. An Elementary Treatise 
from the Standpoint of the Disinte- 


gration Theory. By Frederick Soddy, | 


M.A. New York: The D. Van Nos- 
trand Company; England: The Elec- 
trician Printing and Publishing Com- 
pany, Ltd., 1904. 8vo.; pp. 214; 40 
illustrations. Price, $3. 

In the present volume the author has at- 
tempted to give a connected account of the re- 
markable series of investigations which have 
followed M. Becquerel's discovery in 1896 of 
the new property of the element uranium. The 
discovery of this new property of self-radiance, 
or “radio-activity,”” has proved to be the be- 
ginning of a new science, in the development 
of which physics and chemistry are worked 
together in harmony. In these advances phys- 
ics and chemistry have borne an equal share ; 
and in the close communion of the two sci- 
ences throughout the investigations, the secret 
of rapidity and definiteness of progress is to 
be found. Radioactivity has passed from a 
position of a descriptive to that of an inde- 
pendent philosophical science, based upon prin- 
ciples, only the germ of which Is to be found 
in physics and chemistry as they were under- 
stood before its coming. The author has gath- 


ered up scattered threads, and has woven them | 


into a book which will be of great interest to 
the physicist and to the chemist. It is a 


thoronghly satisfactory treatise on a new phase | 
; The central 


of science, the literature of which ts still in 
its infancy. 


AMERICAN SMALL Arms. A Veritable En- 
cyclopedia of Knowledge for Sports- 
men and Military Men. By Edward 
S. Farrow. New York: The Bradford 
Company, 1904. Quarto; 500 engrav- 
ings. Pp. 408. Price, $5. 

The author of this book Is a well-known 
writer on military matters, and is a late as- 
sistant instructor of tactics at the United 
States Military Academy. The book is well 
gotten up, is very comprehensive, and is quite 
the best book we have seen on the subject. 


TexTBOOK OF GENERAL Puysics For HIGH 
ScHoo.s aNp Cotteces. By Joseph S. 
Ames, Ph.D. New York: American 
Book Company, 1904. 8vo.; pp. 768; 
427 cuts. Price, $3.50. 

The author of this textbook, in his capacity 
as Professor of Physics and Director of the 
Physical Laboratory of the Johns Hopkins 
University, has had a wide experience, and 
knows well the needs in treating of the sub 
ject in hand. Believing that the most impor 
tant element in a physics course Is a textbook 
which states the theory of the subject in a 
clear and logical manner, he has endeavored 
to give concise statements of experimental 
facts on which the science is based, and to 
present with these statements the accepted 
theorles which correlate or explain them. The 
work is divided into s'x sections, as follows: 
Mechanicd and Properties of Matter, Heat, Vi- 
brations and Waves, Sound, Light, Magnetism 
and Electricity Each of these sections is 
treated in a very lucid manner, and Illustrated 
with numerous diagrams of experiments and 
pictures of apparatus. No experiment or ob- 
servation which has an important bearing upon 
the subject in hand has been omitted, and the 











book is so thoroughly up-to-date as to mention 
the recent discovery of the decomposition of 
radium into helium. We most heartily recom- 
mend the book for use in schools and colleges, 
as well as for a general handbook of physics. 


in ENecLIisHh Homes. The Internal Char- 
acter, Furniture, and Adornments of 
Some of the Most Notable Houses of 
England Historically Depicted from 
Photographs Specially Taken by 
Charles Latham. London: George 
Newnes, 1904. Imported by Charles 
Scribner’s Sons, New York. Folio; 
pp. 453. Price, $15. 

The historical castles and mansions of Eng- 
land have ever been a favorite subject for the 
historian, the romanticist, and the artist. From 
the time, sixty years ago, when Nash published 
that justly renowned book “Mansions of Eng- 
land in the Olden Time” down to the appear- 
ance of the truly magnificent volume “In Eng- 
lish Homes,” which forms the subject of the 
present notice, the historic homes of England 
have been made more or less familiar to the 
world at large, through the agency of pen and 
pencil. It must be cofifessed, however, that 
it was not until the photographic art had at- 
tained something of its present excellence 
that the glories of English domestic architect- 
ure of the grander sort and of the art treasures 
which it enshrined, began to be known out 
side of the limited few that had the opportun- 
ity to study the subject in the capacity 
either of guest or casual visitor. It was in- 
evitable that such photographic illustration 
of the subject as was. done should be concerned 
mainly with exteriors; and while the public is 
fairly familiar at least with'the external ar- 
chitecture of the most prominent of the man- 
sions and castles of England, it is certain 
that many of the interiors have hitherto been a 
sealed book. It was, therefore, a happy inspi 
ration that prompted the English publishers to 
undertake the formidable task of gathering in 
a single volume a series of views of the in- 
terlors of the most notable mansions of Eng- 
land and making the work, by virtue of its 
size, voluminous contents and really superb 
letterpress and engravings, to say nothing of 
the luminous historical text, fully worthy of 
the subject. The Illustrations, in particular, 
bring one into such intimate touch, not merely 
with the broad sweep of these grand interiors, 
but with the Mtimate details of their decora 
tions and furnishings, that in this work the 
engraver and printer seem to have reached the 
very acme of their art. 

The appearance of this work at a time when 
Messrs. Munn & Co. are bringing out a volume 
dealing in similar manner with the great 
homes of America, is peculiarly opportune, in- 
asmuch as the one forms a complement to the 
other. Together they cover very completely 
the broad subject of the grander domestic arch- 
itecture of the two great branches of the Eng- 
lish-speaking race. 

“In English Homes,” contains 453 pages, 11 
x 16 inches in size, of heavy plate paper, and 
over 500 engravings, more than half of which 
measure 8 x 10 inches and have an entire page 
to themselves. The plates are in themselves 
superb specimens of the photo-engraver's art : 
and the selection of interior views has evi- 
dently been made, as indeed we are told in the 
historical introduction, by one to whom the 
work has been in the fullest sense a labor of 
love. The opening chapter is devoted to an 
historical introduction in which it is shown that 
the history of the domestic life of the aristoc 
racy of England from feudal times down to 
the present day can yery clearly be traced in 
the gradual development to its present perfec- 
tion of the typical manor house and castle. 
feature of the Saxon house and 
Norman castle was the great hall, which was 
the place of living, eating and daily business 
of the feudal family. The hall of the Tudor 
or Stuart gentleman is the more modern form 
of the hall of the Norman baron, and the long 
galleries and withdrawing rooms of later cen- 
turies were the outward expression of the 
growing refinement and good taste which led 
the lord and lady to seek for a larger measure 
of retirement from the common throng. The 
story of the gradual evolution of the leading 
features of the modern great house such as the 
hall, the long gallery, the grand staircases, etc., 
is lucidly and most beautifully told in the 
splendid series of engravings that enrich this 
volume. 


Tue Arnu Group at THE St. Lovis Expo- 
siTION. By Frederick Starr. Chicago: 
Open Court Publishing Company, 
1904. 8vo.; pp. 118; illustrated. 
Price, 75 cents. 

This interesting little volume contains a 
simple narrative of the author's journey in 
Yezo, and a description of the group of Ainus 
which he brought back with him for exhibi 
tion at the St. Louls Exposition. The various 
features of Ainu life are described, and the 
book is well illustrated with characteristic 
Alnus, their clothes, headdress, weapens, etc. 


Evectric FurNAces AND THEIR INDUS- 
TRIAL AppPLicatTion®, * By J. Wright. 
New York: The Norman W. Henley 
Publishing Company, 1905. 8&vo.; 
pp. 288; 57 illustrations. Price, $3. 

This work, which we believe is the only 

American work on the subject. is of timely 

interest, owing to the rapid development of 

electrochemistry in the past few years. The 
book opens with a brief historical sketch of the 


(Continued on page 450.) 
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electric furnace. The succeeding chapters then 
describe very clearly the working principles 
of various types of furnaces, including many 
which have not yet passed the experimental 
stage. Electrolytic furnaces, though not strict- 
ly coming under the head of electric furnaces, 
are also described. The illustrations are in 


almost every case sectional diagrams, thus 
showing very clearly the different construc- 
tions. 
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on the market, The New 1905 Medel is bet > 
ter than ever. The engine proper is valveless. The | Dough dividing method and apparatus, r F. 6 
776,77 


cylinder, water jacket and head are cart in one Dietz ° ‘ 
mel It is > stenplest as well an the moet Dough forming mac hine c. F. Dietz a. 775 Western Representative WILLIAM I MILLER Bastern Representative 
efficient. Holds many speed records, Made | Dough molding apparatus, C. F. Dietz..:. 
Sings, Deable, Three ae Four Cylinder. | Draft attachment, D. Giberson ........ 7 CHAS. B. NICHOLS Advertising Manager 
' 0383 Hartiord Building 
Chicago 225 Fourth Ave., New York 





Pric : ‘ he 21. > 
Sig [or a We pa mynd ; . Drafting instrument, M. A. Wurts ...... 
Auto Motor. Also Static mary Engines of | Drawer bin suppert, F. I. Greenen..... 


Dredge, ditching, G. W. King ..........-. 








| 
high speed and great steadiness. Write to- | 
lor catalog. AGENTS WANTED. Drier See Grain drier. 
Cushman Motor Co. 2026 N St., Lincoln, Neb. | Drier, W. Angus .. sescceves 
Drill and reamer, combination, L. C. Pres- 
ton . 








Drill press, A. P. Weigel ...... 


Dye and making same, green sulfur, . ees 
Me | 
aren nt 


Boniger ..... pas ae de puke dak «i reanii 
g. cream, etc., beater, E. M. Morgan.. 776,701 
ot Hand Book on Patents, 7  Trade-Marks, E ee a suspe sea. 2 hseisee rraess | rote 
e., sent Patents procured through Electric device, portable, C. BE. Avery.... 776,638 eek hk oy) og oer $t,, Philedelphia, fa. 
776, 








Munn & Co. receive free notice in the Electric machine, static, J. G. H. Burboa 
w ke ees 





ScIENTIFIC AMERICAN Electric switch, W. 8. Levin 
a Electric switch, G. B. Low ....... 
MUNN & CO., 361 Broadway, N. Y. Electric switch, W. Kingsland 
+ 695 F y Electric switch, E. A. La Har . 
wnanen Coven: G5 F Gt.,Waskingten, DG, Electric switch, T. A. Cameron 
- Electric transmission mechanism, 











MROMES nce nsec ccccevsee 


Capt. 1. $.BALDWIN’S | mectrie wire conduit, Sibley & Li 
és 99 | Electric wiring cleat, E. C. Hunt 
Air Ship Arrow Electrical apparatus coil, J. W. 


Electrical apparatus, winding for, J. W 


. 776,654 






















































wath gave tho gememhanie aA Cs: pacers wo aoe ea ciead 176,653 
ir, St. Louis, a. 7 tlectrical energy, apparatus for wire’ esaly j 
pelleg by a regular Curtiss tes Sa W. Tey ceccccess - ae 
Double «ylinder Air-Cooled ectrode » Fs Beggs §.0ceescccvccessces 
D le Motor. send for catalog Electromagnetic apparatus 4d. N. Mahoney. Life & 
of motor cycies and motors. | Lievator, E. Altman ..........-sceeeeees 6, 
G. BH. Curtiss Mtg Ce.‘ Elevator safety vee, » ee ay 776,497 
gee . * Engine sparking device, internal combus- 
HAMMONDSPORT, N. Y, ak: eM NORE bos ec acus'ccacboees 776,700 
——— Engines, hot tube for gas, Ebel & Hud- ain 
gon ..... . . 2 776.2 
Special $1.06 Postpaid Savelop, ©. W. Wileon .....:..6.000, ‘| 776,718 
THIS VEST POCKET Exercising angerates, W. J. Bryon, ‘ es 
Explosive engine, F. J. Rochow.... 6 
Electric Searchlight Eyeglass screw lock, A. M. Ward 776,818 
Every One Guaranteed Eyeglasses, R. R. Hall . 776,739 
NOT A TOY Fastener, J. D. Stirckler 776,957 
Useful in a Th Feeder, omer P. BE. S c osee sh 
] It fits nicel nee SE MOONS. wececdcvciees see 
Ware. | it Si ain Splendid Xmas git@t “S| Fence post) W. Le Vestal... 776, 
out—always ready. Invaluable for Physicians, | Fiber cle ame machine, J. Garela....... TI71T 
hmen, etc. Women folks find it handy about the house for | F el, MMAR scone sdeassccen 776,533 
Cellar, Dark Corners, «tc. Ne wires, smoke, amell er | bile, docume Pv ‘pincer, G. Bonnell ..-. 776,008 
dirt. Gives 3000 flashes. “New Batteries Bex» Bulbs ie. exch, post: | Pye’ holder, M. J. Wade -...-.-+..0-..... 176,569 
yh wlhews it. TREE Catal. om! of Eleckrieal Novelties and other File” newspaper, F. X. Krabach .......... 776,853 
good things for Xmas Gifts. Filter, N. B. Rice StddapenSiacsedeesed 776,550 
Filter, L. V. Rood . covcece SUE 
CO-OPERATIVE MERCHANDISE CO.) eee, pressure, W. W. Paddoc k bed a 
Finger ring, ornamental, L. E. Sadler.... 6a 
New Haven, Pa, Fire apparatus, B. B. Briggs ...........+0+- 776,886 
=: Fire escape, J. 8. Andrews 00660040060 . 
Fire escape, M. Wo Miracle 00000025012 776/600 “ Watson, ]. simply can’t leave that case in this condi- 
vue escape, F. H. Babcock ; -»» 776,716 = r - 
ire exti ist t ti tati i Md . 4 pe 
, xtinguisber, automatic stationary, — 644| fg’ tion. Every instinct that I possess cries out against it. It's 
Fire window, automatic, Schwing & Yunker 776,948 









wrong—it's all wrong—I'll swear that it's wrong. And 


Fireproof construction, W. A. Kennedy.. 776,916 | 
Flash light powder receptacle, H. Bowen 776,720 | 























































Flax treating apparatus, B. Noldnér 776,674 ‘/ sal’, oboration 
Flight forming machine, J. : L. Peddy- sre.e08 | yet the lady's story was complete, the maid $ corr 
court ‘ ° eresecee } . u ° 
ear anh: kk Mee ee 777.058 | was sufficient, the detail was fairly exact. What have I 
Floor scraper, Larson & Dunbar oskeccen Tas | A » tha A ll * 
Flushing bex, closet, Hl. Aird ........... 776. 
~ WORLD Peg eat ghee $3) JM to put against her? Three wine-glasses, that is al 
Forging oe >. ae ead, J . 
Fountain ” nee Table inaae on " bes —From “The Adventure of the Abbey Grange.” 
—————— Frame. See Supperting frame 

Fruit harvester, BK. F. Wilson......... .. 776,580 
Peas Waeeee, Un TOS. ce ccstidecevess 776,961 
Fuel burner, EK. F. Gwynn, reissue...... 12,2938 | 

A beautiful map, Furnace, E. 8 Fa segues teat ees e ee esee snes 776,539 

DIC, ratuable tor ree Be |e Nesting sates eB soso , 
e erence, printed on Furnace for reduction of garbage or other 





refuse matter, Lindsay & Cunningham. 776,606 


















































































cepa 9 yp ae eh Fuse and cut out, pleetrie. B. H. Glover. 776,660 th ly . beca the 
Showing sur ecw island pomves: [| srmcst fostone, MW." Honite’<220022." Travel leaves the case, only to return again because 
sions he Tra Siberian Rail- wag hanger, combination, ; N. 7 . e ° bd bd t 
way, Pacific Ocean cables, rail- Prt. gp PRE ‘locking device, E. ~~ dregs left in thr n gl excite his inter 
way lines and other features of ieieaiaes amma attac hme ont, R. E. Kret- dae How the ive clew to the murder 1s told in “The 
Japan, China, Manchuria, Korea sebraar ..... nod sbnengredessi yg m8 b 
the Far East. Sent on re- Gas burner, 9 B. GNMMNE Jans sxe oe0s0%5 776,659 A dv bey blished 
ceipt of 25c. in stamps by W. B. Sep ‘seapunten’ Rela Powell...) Fete * enture of the Ab Grange.” Pu emg 
kern, PTM., Chicago, Il. aes prema mca ¥. iene" "-"° Fre in the January Household Number of Collier's. 
Grading ane excavating machine ss 
PIN ag or mn porte Ss J w HeCoy.. ; : raat On sale December 29th. 
CHICAGO & NORTH- som — for ears, J. J. Swaine .. Lag. | t all . 
inal dri rH A news-stands for an entire month, 10 cents. 
WESTERN RAILWAY Grate ‘attachment. ¢. iano : 
Grease cup, F. Soler 776,053 
Grinding apparatus, R. L 776,974 
Grocery bin, J. Strine, Sr 776,812 
Hair.crimper, H. C. Adams ....... 776, 
Hammer, pneumatic, M. 776,071 
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ting apparatus, hot wees, A 
Hee! compressing machine, a. 
Heel compressing machine, 
Heel compressing machine, B. A. Tripp 
il compressing machine mold or die, T. 
BA cidvovevdececsspeccevcocecosccees 
device, T. 8 Miller ads 
engine Bowles & Campbell.... 
attachment, vehicle, J. T. Millen. 776,868 





(ge BEST. = a ge SWIITSU 


carrier, L. EB. Port 
.@ 
It HT, one our fone oe pan A riot 4 

























fastening, 0. ©. Davia .....++. 776,583 is 
“ge, . Its e. 
te folie... Tr oo every ona of the human boay. “tt makes es men “ 7 
oe ea ccegey ne 777,022 Prony os > on pasent at - Bed 
composition, H. Bartley 776,772 deadly sitbe Sclevoe of Jiu-siteu tnclades @ thoromet knows 
‘ ~ ge Hy “— x & iiartiey. eas ro , and pS 7 Saralysis by a 
soft trea 7 . Miller...... uerted at one of (he many vulnerable poin enfonce a 
cle ening apperaten, Clements & eve.eis = skilled int yy eens one of the Se Ws ings oh it —— 
le ‘ é ‘ A an offer resistance. makes no 
Hydraulic ‘prean. am, ©. Prott ......0-..05. -» 776,084 bed in point of size or strength the contestants may be, a Knowiedse of dtu- 
iteu will enable @ woman to overcome and reader powerless the strongest man. 





Hydraulic yom muitiptier, “"Deries & Um 
bach 































































777,008 - 
ce creeper, detec hable, J. a Toscan Lay +4. For Jiu-Jitsu seen Sa by Mail. 
Identification card, L. L. Smith 6,560 guarded’ by 2,000 years t es of Jiu-Jitsu have been religiously 
ndoxyl, ete., making, A ol. whier . 776,884 PY, an a, tbe, Pediat te @ teaching of the system was Tou idden 
nauction coll, BR. Varley . 776,705 Sutside of Japan, ee Tealine, ponete, existing eres qpan 
Injector, L. B, Hogue . 776,840 | its bee Ueee a a~y- the Japanese Natio a rom 
pascene, ©. B. nomen - es it tas aay raining and Self-defense are now beng. re- 
on Ba ee ey wees of led to the Amgrican pec people for the rat “time bythe. Yate 
or, A © eee ‘ Ns Certificates 1 Rochester. 
Rnitted febric, ribbed, KR. W. Seott ‘ mee Deposit fewest of bined ee. i, mye, Eee of J bas formu- 
Label affixing machine, Hi. Mauat ‘ if hich ye gy course which contains full instructions 
Lacing strip, M. K. Bortree -.. 776,488 sega wee mn Jiu-Jiteu. It is — with the course taught in the 
Lamp guard, FF, W. Winbolt at tee abt 776,688 G6 PER CENT. jeadi: o 
Lamp nger or support, A. umphrey ' 
Lamp igniter, gas, A. Hi. Humphrey...... 777,02 Absolute safety; de- First Le Lesson Sent Free 
Lateh, sliding door, FP. M. Kling.......... 776,747 posits protected by sot Ne iit Oy pay ag agg ry enplates the principtes f naam hea 
ees eins B. Beck... os ae Tene bank's capital and its with the fret fr in the art, wil Us sent feos be interested morn Aon 
‘ “ “! ; ae lesson Uestratet sh jan ® shows © 
Leather goods, cleaning white, W. Forger. 776,800 first mortages on im- of the most a enthaie haswe to Se The tee = yea 
Leather staking machine, G'~W. Baker.... 776,084 proved real estate; antagonist. Ut you dsr to know more about the closely gearded necrete of 
Leather stretching machine, BE. L. Post... 776,686 withdrawable at any this marvelous you should write to-day for this book and 
ae Leather weed for making power belts, time. Established specimen lesson. They will be sent you by return mail, uel 










































machine for stretching, B. L. Post.... T76,686 
over 10 years. : 
Leteastord: Xe" meagan rragan| ee THE YABE SCHOOL OF JIU-JITSU 
Lettering device, Green & Wagoner cocees TT7,018 
‘amb, artificial, 8. J. Hlemey ooo 222: 778,908 | Pp er Cent. iia teietaatiinilll Rochester, New York 
4 yh ae P, 7 pg eee ee Traber | 
Vator, matic, ° aste'n.. 
7 ly me wet 7 teens ..... ay EQUITABLE BANKING @ LOAN CO., [acon, Ga. 
Load H. A. Patterson .........:.: Tres | 
Locomotive, | Burger & Williames.... 776,404 
- y engine, converti- 
Lage A Powgt Maddie bi decree ks 776,015 
776,983 
















FOR THE HOLIDAYS 









instruments, temperature “com 
ting device for etesteteal, Ww. H 


aor * tenderer, also vegetable cutter, E. 
Riedel 


Mining columa, 8. ‘L. Ambrose... .: 776,881 
Molstening, laying, and binding * gommed 
paper, machine for, B. Simpson 776,950 | 
Mop and w »_omnbingt, T. G. Amadeu. 776,981 | 
io Wocs es hohés tubnees 776,751 | 







ecAmerican Estates 
and Gardens 


4to. 11x13% inches. Illuminated Cover and 
275 Illustrations. 340 Pages. Price, $10.00 


























Sl bes ob 4s Gece ces Geese 796,608 
Musies! instrament, U. C. Pipes ......... 776,983 
Musical instrument mouthpiece, PP. F | 















Nall | mechaniom, W. Wolfe.... 176,486 | 
r, @. . 


CoN ea By BARR FERREE 


















aa Ricco Pats etd 117.010 | Editor of Scientific American Building Monthly, Corresponding Member 
Packages, device for applying. Suid pressure of the American Institute of Architects and of the Royal 
te the insides of. ( Institute of British Architects 


B. O'Neill ........ 776,538 
Pan lid of cover halder or lifter, J. N 


Panel or front, ete., Bexible sliding, H. 






















Haliberg. 776,887 
V.. Case .» T76.887 













» Rowney .... T74,487 
. BE. Pope.... T76,755 | 






combination, 


Phetagrapivnie halon 5" sissnnguc. Haan | 
ra plate holder Mauborgne-. 776,670 | 
Photegraphic printing cabinet, D. BR. Kin ! 

























ets apy elaine pede iis 776,746 
Piano action, H. Hornbeck ..... sees TI6,841 
ne er key atriker, J. Cour ville 776,801 
Pile ta eutting a Read & Hedin. 776,048 
Pin ¢ W. RB. Smit 776,763 
Pin retainer, v, *, Volnt Rbidetes vous ccaet ie 
in on sm Fd » Walsh . a 776,971 
me Latins 776,623 
KR. Peek .. 776,012 
y~ 4 metal ce 

etek ....... 776,952 
Pipes, or rods, manufacturing screw | 
threaded, EB. T. Greenfield 776,737 | 
Piston rods from cross heads, device for | 
@eparat! ©. 3. MeCarthy ......... 776,927 

Planter and fertilizer distributor, combined 
geod, Lynham & Crewe .... 06... cess 776,525 








i] DP ssocnccetee ET 
reel, adhesive. J. F. McWilliam ... T77,044 







Plate or pan lifter, G. D, Leggett ........ 776, TR6 | 
Ey, ies MOOT vn ver ndcvsccccccccsedee 777,021 | 
Plters, solderin - R Mettle.”. hocccsnend 776,555 
Plow, shovel, J. UES ccdbeccesoseece 776,506 
Poet. Fence 7 






Post oo nd drive and peiten. WwW. H. 






















4 Thom 776,566 
: Power tranataiiting ‘mechaniam, McHattie «& 
‘a Betnert . Venetdases dckens 776, 752 | 
M. J Welling bene oatesdounes 776,577 | 
G. B. Keplinger ° ccececee TIODOT 
regulater, R. J. Hoffman : 776,839 | . 







safety composite color, F. BE. Ives. . 176.519 | 
‘s galley, H. C. Hinebetiff ° 

































‘s plate block, Dove & La Sor .... 2 
frame, blue, Upp & Wakefield .... 776.567 | 
machine, J. &. Dancan T7608 
prews, Bi Medtety rene + Trapeaa | SUMPTUOUS book dealing with some of the most stately houses 


press gripper, B. Meg 776,702 
device tor phn way fitght “ot 
a C. La Dow 777,082 


and charming gardens in America. The illustrations are. in nearly 
all cases made from original photographs, and are beautifully qutnted 
on double coated paper. Attractively bound. This book will prove one of 



















wehwie Go. pT meres mee the most salable holiday books of the season, and will fill the wants of those 
misatle, C. La Dow 776,920 who desire to purchase a luxurious book on our American homes. An illus- 
ve 3 A joverning the Might oveens trated prospectus mailed free on request. 






Projectiles to effect close shooting, means 
a controlling the fight of moultimia- 
©. La Dow ...... -..+ T76,019 
Propel Lae steering mechaniam, D. W 
cen Saroccteene 776,087 | 


MUNN @& COMPANY 


Subscription Dept. 0O.O. 







































ing, G. Goddu .........5.. TT6, 83 . ah wa 
protractor, F. &. Vandercook eG Oe te Healt ” Sctontitte ts $87 Srentuay, ow Fut 
j . T76,8a8 
PE ME < ccivckoachsvtes. 776.573 
P. J. paseo nee eanatieds : 774,922 
= p> Bs A aw y Miscnsecee 776,601 
ie SHOU. vactdeeas occ 76,835 
owed sheet metal, W. A. 











BOWE OWES Rbae dees des cevecoedsbeeee 776,511 
penell exciter, J. Anderson seee TT6, 
EEE caddinbie ace ccngseeceseree + Ti7,086 
valve, ©. Wisbech .............0. TIAT@D 

signal, B. C. Lawrence ..... TI¢748 






BR. OC. Parsons et al..... 
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AGENTS 


wanted tn ove loeaiity to reyrocent the Keystone 
Fire Extingu We offer attractive inducements 
for for’ permanent.“ Prof ates *cooupation. Previous 


“ KEYSTONE 


Fire Extinguisher 











has been examined and aperoves 
yates the aa — © of the ional 


= pape ac 
proved extinguisher on 
the She oeetact, This agency can be 
puenee 5 in addition to other business 
in 
Write “to-tiay for full particulars. 
JAMES BOYD & BROTHER 


18 N. 4th St., Philadelphia 
Manufacturers of 

PIRE PROTECTION EQUIPMENT 
Pire Hose 





Couplings, Hose Pipes, etc. 











THE PANAMA CARAL Is DESCRIBED 
from the engineering stand t in SCIENTIFIC AMERI- 
Anh Caawany: se itcedwey, Wow York ily sad 


all new 
Burns, Bruises, Sores, Lit. 








At all dealers or 100, and %5c. pkgs. by mail. Look for above trade mark. 


rote hol ©e., 15 Haymarket Square, Boston, Mass, 
oun tei ie Y. City by Acker-Merrall, May, Siegel-Cooper. 





ane anim Cou mo 
= 
ree, Telegraphy. wher Shert lectrical Course, 
Arithmetic, Algebra, y mee, Thomas A ne 
dorses instita Tex Sn ~_ uden ts baled fo eeeees . 
Write for free ook, Cent mene Se Engineer! 
ELECTRICAL ENGINEER yrig 4, 
Dept. A, 240 West 284 &t.. New York 








Fer Gas Engines, Launches, 








No more be!t, battery and commutator 

troubles, Dirt and waterproof. Easily 

attached, increases power and 

speed. Send for fall particulars 

on our storage batteries, spark 

coils, timin; ng devices, spark 
1 


plugs, and kinds of ignition 
apparatus, 







Electrical Mfg. © 
Tae Peet tae Oe Siang 













ROOFI ING runes 


finished gravel roof, 
ready to lay in rolleof 108 
feet. Write for sam- 
Sh, Grouler and prisen. 


Wasren Chemical and Mfg. Co. 18 Battery Pl., New York 








HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.—The utilization gt 110 voit 
electric circuits for small furnace work. By N. Monrne 
Hopkins. This valuabie article is accompan ted by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is ¥ in th 
use of tools. This article is contained in SCLENTIFIC 
AMERICAN SUPPLEMENT Ro 1182. Price 0 cents. 
For sale by MUXN & Co., #1 B Broadway, New York ci City. 
or 


thd nat 


















ENGI NEERING. AND ND SUPPLY Ga 
Sreert. New Youk, U. 8. 


The Wooden Hen 


and 200 eggs will start you ina 
pleasing and profitable business 
raising poultry. Hundreds of 
men and women make good 
money raising chicks for early 
market. Why not you? Write 
$ i 2.80 for free catalogue. 
GEO. H. STAHL, Quincy, mm 


2s BUILD IT YOURSELF 


We tell you how to do it, show views of 
machines built at bome and syeny letters 
from sybees ot tomers = om ae new 
“Hew te 
book with Incubators and a Sreod. 
ers.” Full of oood things. 
a so te Sogpaee. 
‘ou save half the cost of your 
Incubator. None hatch bet. 
ter. Get the Book and know 


‘or yoursel 
Channon, Snow & Co., Dept. 196, Quincy, II!. 


PALMER 


MARINE and STATIONARY 


MOTORS 


2 and 4 CYCLE 
are no experiment, as they 
are in successtul operation 
to all parts of the world. 

ae egy) Jutalogas nod 


& 


PALMER BO 
New York Ofte. 34 ‘huh st. 




















; Voting machine independent voting "appara- 







Rallway seve 
ene” told ape, one Sovtes poy es eek er 
Rauway” ‘signal pparets, Hi." Waibeinke. .. 


Rallway switch, Cnevcevscccses 
a track AN device, Ga. Giolosa... 
©. Unsick 


post r, L 

Recline device, C. W. Levine ......ss.00+ 
Resonator, Skirrow & Shirley ....... covace 
Rivet extractor, J. BE. C 
Rock po he =e L. 8. Pfouts....... 
Roof, tile. __ RE ee 
Rope machine, rf Goud ovcene Peceeececeses 
Rotary engine, F. 
Rotary engine, B. 
Rotary engine, F. 
Rubber or other sap yioldin ‘trees, device 

for grooving or * sea A. Sanborn. 
Ruler, combination, W. H. Ferris ......... 17 
Sash guide end metal weather strip, W. H. 

BOER conch chaksteraghveusessessanetas 
Saw, back, W. E. Lawrence 
Saw machine, circular, F. von Holdt eeeces 
Saw mill u pret & guide, band, BE. E. Thomas. 





Ladies’ Home Journal t=" 


For Mother, Sister, Wife, Daughter, Niece or Sweetheart 


Saturday Evening Post t=" 


Sewing machine, Ne lai 2222220000022 Ger Fetes Sate Rachand, Con, Mashvew ot Potend Cc 

‘old, acharaceck ................. Periodicals sent to same erent addresses Accepted 
ant tae ee puctatniaaaaieiibaai nie cdae Hach issue as it is received during the year 
Beale, reliving gear ‘gach: Fairbanks TIO ceed as oon. Sain ta San 

Eg =o og gg ae HONE. REE one year as ye foes ite sa ony naaae 
Search Tight system, W. 0. Webber 2.0.00. rete nonaa 


Seat brace, C. RON. nh odeseean 
Seeding --% Ry duplex, J. M. W. Long.. 
Sapesstias a articles, device for, B. 
Separators. See Water and gas SS 
Sewing machine G. C. Pe eevees 
a machine, fee stitch, , Me yp BE 
Sewing machine resser foot, hemstitch, ©. 
ere r 
Shade fixture, window, F. G. 
Shaft, flexible, C. Wicksteed 







Sharpener, shears, T 
Shaving cup, W. EB. Gesper <s eae 
having =. Ne Bastinan 8. Ehm 
Shears, etman ....... 
Shoe HKD. Rk. W 
Shoe tacking ke, rd 
Shoe upper tying machine, A. Raiche 
Shot or other projectiles, controlling 
flight of charges of, U. 
Shower bath, J. R. Mercereau ..... 
Sidewalk, spring supported, J. 8. Gregg 
Siding or floor clamp, H. W. Weckman ... 
Sifter or strainer, culinary, M. L. Britton. 776,640 
Signal transmitting and receiving SR, 
A. FOCROMGOR nc cccccccccccsosseces 
Signaling apparatus, vacuum pneumatic, wi 















(2, SEPP EE TEEPE REEL LEE) 

Blotting mechine, T. C. Dil ciccsccccccsces 
Smut machine, A. V. og Peecesecccese 
Snatch block, J. E. Sjobe 
Sod cutter, Hudlemeyer & "eR pey 
Sound box, convertible, J. K. ynard ..... 
Spacing rack, automatic adjustable, B. A. 

DRONA oc cccdccscrcedésbccccevesscens 
Speed changing —. Cc. J. Reed .... 
Square, folding T. Buhmeler .......... 
Stall, animal, we, Underhill ....... Es 
Steam boiler, KE. Lane 
Steam boiler, A. C. Stucky 
Steam engine, impulsive, G. A. Aldrich .... Teast 
Steam generator, A. ge a Prreryr TT 
Steam generator, P. E. Lero a.nd 
Steam generator, multitubular, E. — hesne 776,7: 
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at the present time in the volume and quality of its product. WAL- 
THAM WATCHES are all good and durable timekeepers—some of 
them are better suited for one class of service, some for another. We 
particularly recommend the movement engraved with our trade-mark 
“ Riverside,” as combining high quality and medium price. 


All Waltham Watches Are Guaranteed. 
“ The Perfected American Watch,’ an illustrated book of interesting 
information about watches, free upon request. 
WALTHAM WATCH COMPANY 
WALTHAM, MASS. 
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“The hisnas Stay” 


ESPECIALLY SELECTED FOR 


Just the thing for holiday entertainnxnts. Send 


MAGIC LANTERNS 


Also 100 other slides from Tisset’s Life of Christ. 
for description, 


WILLIAM H. RAU, 1322 Chestnut St., Philadelphia, Pa. 








50 tone 8 | 
p Akad ee Net 
per cent, or 


‘Tho Felix A. B, Dans Dupliontor Co, Pass Bidg , 111 Joba 8, New York 


Aull ee 


ROROLOGICAL DEPARTMENT, 
LYTECHNIO INSTITUTE 

re paenaa, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL In AMERICA. 








towest prices. Best Kaiiroad 
or ex inet made. 
Safes, | 


Tiere “Co. de Stet | 













Wated W. 
Wo teach Wee Werk, 











CRUDE ASBESTOS 


R. H. MARTIN, 


OFFICE, ST.PAUL BUILDING 





PREPARED 
ASBESTOS FIBRE 








Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; — 
So simple no electrician Tequired. tight Allt 
as storage battery includ Gasoline or 
engines used give plent: of out for pumping — 
os wood, refrigeration, etc. For our new 56- 
Catalogue describing over 100 different outfits, address 


ELECTRIC DEPARTMENT 


bits YOUR OWN ELECTRIC LIGHTS 


RICHARDSON ENGINEERING CO., Hartford, Conn. 








MACHINISTS LUMBERNEN RAILROADERS TELEGRAPHERS 
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A Gatalogue for Single Men 
FRE TO ANY 


ADDRESS 
SOMETHING NEW 
SINCLE MEN READ 








new catalngue containing crore you 
can possibly need if yous you are not a fam - 
pages devoted to illustrating. ‘des- 
teat venest 


MONTGOMERY WARD & CO., 
Michigan Ave., Madison and Washington Streets, CHICAGO. 
ANCHERS MINERS BLACKSMITHS MASONS LIVERYMEN 
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Dose of Control 


No other automobile is so easy to 
manage as a Cadillac. Simple mech- 
anism, powerful brake, reliable, noise- 

speed gear, and accurate steering 
apparatus make the Cadillac an easily 
controlled car at all times, and under 
all conditions. 

Cadillacs cost $750 to $900. You may 
pay more for others not so efficient. 

Ramat Sas = wacky ones 

agency where they may be and 
CADILLAC AUTOMOBILE CO., Detroit, Mick, 

\ Member Association of Liceased Automobile 


























SPECIAL — 


Laughlin 


FOUNTAIN PEN 
Guaranteed Finest Grade 1 4k. 
SOLID GOLD PEN 


Sent on Approval 
To responsible peopie 


These 
Two 
lar 
oy RA 4 


Styles 

For Only 

(By Registered mail 8 cents peepee sf 

Holder is made of finest qual- 

ity hard rubber, in four simple 
fitted with very high- 

est grade, large size 14k. gold 

pen, any flexibility desired 

—ink feeding device perfect. 

You may try the pen a week ; 
if you do not find it as re re. 
sented, a better value than 

can secure for three times 
he price in any other make, 
if not entirely satisfactory in 
every respect, return it, and 
we willsend you $!.10 for 
it, the extra 10 cents bes 
ine for your trouble in 
us and to show 
ping confidence in the 
Laughlin Pen — (Not one 
customer in 5,000 asked 
for his money back.) 

Hither style—- Richly Gol 
Mounted, including a ha 
gome extra fine leather case 
for == gga purposes, 
$t 50 extra. 

GRAND "SPECIAL OFFER 
For an investment of $2.50 
a 





Safety Pocket Pen Holder sent 
Jree of charge with each pen. 
Address LAUGHLIN MFC. CO, 
770 Griswold St., Detroit, Mich. 

















220 B’ way, New York. 








MAGIC LANTERNS 








RLECTRONS AND THE ELECTRONIC 


fame 
UNIVERSITY. 






















37 & 39 Malden Lane, N. Y. City. 
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Are you in doubt about a Christmas 
present for that boy of yours? Buy 
our Skeleton Watch. He can look 
through it and see how Time is made. 
It-is a Guaranteed Watch. # 3 # 


wn 
FOR SALE BY ALL JEWELERS 


THE NEW ENGLAND WATCH COMPANY 


OFFICES 





Skeleton Watch 


131-137 Wabash Ave., Chicago. Spreckels Bidg., San Francisco 





GAS ENGINE DETAILS.—A ance noe 
sa 
ai ae 





FIRE fio rinctere STOP PossiaacaSpectzaee 
om yet 80 ones rot Baewet they are they goat tal 
ye pinch nor Saheb Beauties. too, 

P+ a = pe, ave Srfolls all about them and 


GGs8 OPTICAL 
sai. Trisngle ‘Bul Bullding » N.Y 
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The Underwood Typewriter C0. 


received the 


GRAND PRIZE 


The highest possible award, 
by the unanimous vote of 
the International Jury at 


ST. LOUIS WORLD’S FAIR 


The other awards, gold, silver and 
bronze medals, are second, third 


and fourth prizes respectively, 
and all are inferior to the GRAND 
PRIZE awarded the 


UNDERWOOD 


UNDERWOOD TYPEWRITER CO. 
241 Broadway, New York 


BY FRANCES PARKER 
Send at once and secure these 


ing the artist's 
for framing. 





oe ” 
is another stron 
bot aa stor ne 
‘ontana ranch life 
‘a tan gation of At all eo or sent 
“ et the Lower postpaid by the couidltaliega, 
” Price $1.50 











These 
_. pictures 
are for sale 
at all 
Art Stores. 
Price, 
$8 per set 





Sent postpaid by the publishers for $},50, Express, deat pee Oe my 


Cc. M. CLARK PUBLISHING COMPARY, 1 
21 Tremont Street, Boston, Mass. 











=a 
MAGAZINE 


The following special offer is for those who wish to 
gift to a friend and at the same time receive free four 
gifts for themseivees : 


“<cUT OUT THIS COUPON 


See | 
——— — 


conta: 
beauties Splen ot ihe or 


GIFT es at ee 
pcb | 


subscription to The Metropolitan, com= — 





Reduced helf-tone reproduction of 
ene of the heads in the portfolio 


THE METROPOLITAN MAGAZINE ¥ # orn 





Boies ~ ie 
> “ 


‘“‘I consider it in every respect the BBST Bneoyclopedia published.”’— 
P, N. JOHNSTON, Reference Librarian, New York Public Library. 


‘I am truly delighted with the tone and arrangement of this strictly 
American publication.’’—B. J. CiGRAND, Director Chicago Public Library. 


The Encyclopedia Americana was G AND P | at the Loutsiana Purchase 
given the highest award, the Exhibition, St. Loui, 1°04 
ON THE FOLLOWING TEN CLAIMS OF MERIT: 


1.—It is the only work that has ever been pre- 6.—The Americana is the /atest encyclopedia 
pared with the distinct idea of making a thoroughly published, and is therefore the des¢ because thor- 
American work, giving to American History, Indus- oughly up to date. 
try, Geography, Biography, etc, that adequate 
treatment which the growth of this country demands, 
2.—The Americana has original ani practical. 
Features which stamp it as a superior work and the 
' greatest of its class, infellectually and practically. 
3.~—-The spirit of the Americana differentiates it 
from all other encyclopedias, All subjects and par- 
\ ties have been treated with absolute fairness and 
‘ ity, resulting in a broader, more candid 9.—The maps and illustrations, especially pre- 
comprehensive treatment of religious, scientific pared for the AMERICANA, are without an equal in 
a historical matters. any similar work. 
4.—The Americana's leading articles are signed 
_ with the authors’ names and official designations, 10..-The AMERICANA shows superior discrimina- 
» thus making it a work of authority. tion in the relative amount of space devoted to the 
Z e 5—The best scholarship and the leading au- various subjects. Being the latest work published, 
of the United States, Canada and South it has profited by the blunders and errors of judg- 
re have been secured to write the special arti- ment of its predecessors, and the treatment of the 
ae ik Gbking the AMERICANA ‘truly American Editor of Scientific American, subjects in the different dep=rtments is consequently 
| and putative. Editor of Encyclopedia Americana, more even and consistent. 


TBACHERS, EDUCATORS AND LIBRARIANS 


WILL FIND THE 


yclopedia Americana 


(Published under the editorial supervision of the Scientific American) 


The [Most Modern, Complete, and Practical 
Reference Work in the English Language 


- Onr belief that the time had come when the American people demanded an American Encyclopedia, made by American scholars 
nd specialists, and from the American point of view, has been more than justified. The orders received in advance of publication 


NEARLY TWO IMILLION DOLLARS 
AN ADVANCE SALE NEVER BEFORE EQUALED IN THE HISTORY OF PUBLISHING 
More than a thousand American experts, each an authority upon his subject, have contributed the results of their ripest 
study and experiment to this great work. Prepared under the editorial supervision of the Scientific / -erican, FRED- 


© echolarshi 
ERICK CONVER RSE BEACH Editor-in-chief, assisted by the largest corps of distinguished editors, specialists and expertseever 
upon a similar work, our readers may be assured that it represents the highest type of modern scholarship, the latest results 


rn scientific investigation. 
THE WORK —It is more than an Encyclopedia—it isan AMERICANA. The departments of American History, American 
hy, American Literature, and such fields in applied philosophy and science as Government, Industries, Finance and the like, 
we ean claim as essentially American, are treated more clearly and comprehensively than in any other work. Its 65,000 
ibjects, if written in the heavy wordy English style, might easily have been extended to 50 volumes; but the American system cf 
; on has enabled us to cover the entire field of TweNTIETH*CENTURY KNOWLEDGE IN SIXTEEN RoyaAL OcTAvo VOLUMES. 
In its Mechanical details, paper, binding, maps, ; ‘tes and illustrations, it is superior to amy work of its kind in existence. 


@0 SPECIAL PRICE woo 


PLAN OF SALE. which we have adopted has been devised.for the purpose of giving those who order in advance of 
a the benefit of the lowest wholesale price. We thus enable the intelligent and prompt purchaser to assist in making the 
ft of the AMERICANA a success, and we compensate him by giving a great reduction in price in return for this 


; and assistance. 
Let Us tell you miore about this great work and our new and novel plan of sale. A postal card addressed to 


a The Scientific American Compiling Department 
Mo : 258 FIFTH AVENUE, NEW YORK 


yi a a beautiful 64-page booklet, and full information about the work, the price, and the plan of sale to advance buyers. 
—— re. completed the speciat price offer will soon end, i 


e Bneyelopedia Americana was purchased for this library after d ue 
of the merits of a eee eo has justified its choice by 
eee Sperry, rai is Bronson vor hid hea! Conn. 


7.—The AMERICANA is entirely new from cover to 
cover and is not a revision of an old work. 


8.—Though universal in scope, the AMERICANA is 
especially prepared to meet the needs of the Ameri- 
can people, and while scholarly and scientific it is 
untechnical in style. 





—— A 











